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(54) Title: A METHOD FOR IDENTIFICATION, ISOLATION AND PRODUCTION OF ANTIGENS TO A SPECIFIC 
PATHOGEN 

(57) Abstract: Described is a method for identification, isolation and production of hyperimmune serum-reactive antigens from a 
specific pathogen, a tumor, an allergen or a tissue or host prone to autoimmunity, said antigens being suited for use in a vaccine for a 
given type of animal or for humans, which is characterized by the following steps: - providing an antibody preparation from a plasma 
pool of said given type of animal or from a human plasma pool or individual sera with antibodies against said specific pathogen, 
tumor, allergen or tissue or host prone to auto-immunity, - providing at least one expression library of said specific pathogen, tumor, 
allergen or tissue or host prone to auto-immunity, - screening said at least one expression library with said antibody preparation, - 
identifying antigens which bind in said screening to antibodies in said antibody preparation, - screening the identified antigens with 
individual antibody preparations from individual sera from individuals with antibodies against said specific pathogen, tumor, allergen 
or tissue or host prone to auto-immunity, - identifying the hyperimmune serum-reactive antigen portion of said identified antigens and 
which hyperimmune serum-reactive antigens bind to a relevant portion of said individual antibody preparations from said individual 
sera and - optionally isolating said hyperimmune serum-reactive antigens and producing said hyperimmune serum-reactive antigens 
by chemical or recombinant methods. 
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A method for identification, isolation and production of antigens 

to a specific pathogen 

The invention relates to a method for identification, isolation 
and production of antigens to a specific pathogen as well as new 
antigens suitable for use in a vaccine for a given type of animal 
or for humans . 

Vaccines can save more lives (and resources) than any other medi- 
cal intervention. Owing to world-wide vaccination programmes the 
incidence of many fatal diseases has been decreased drastically. 
Although this notion is valid for a whole panel of diseases, e.g. 
diphtheria, pertussis, measles and tetanus, there are no effec- 
tive vaccines for numerous inf ectious disease including most vi- 
ral infections, such as HIV, HCV, CMV and many others. There are 
also no effective vaccines for other diseases, infectious or non- 
infectious, claiming the lifes of millions of patients per year 
including malaria or cancer. In addition, the rapid emergence of 
antibiotic-resistant bacteria and microorganisms calls for alter- 
native treatments with vaccines being a logical choice. Finally, / 
the great need for vaccines is also illustrated by the fact that 
infectious diseases, rather than cardiovascular disorders or can- 
cer or injuries remain the largest cause of death and disability 
in the world. 

Several established vaccines consist of live attenuated organisms 
where the risk of reversion to the virulent wild-type strain 
exists. In particular in immunocompromised hosts this can be a 
live threatening scenario. Alternatively, vaccines are administe- 
red as a combination of pathogen-derived antigens together with 
compounds that induce or enhance immune responses against these 
antigens (these compounds are commonly termed adjuvant) , since 
these subunit vaccines on their own are generally not effective. 

Whilst there is no doubt that the above vaccines are valuable 
medical treatments, there is the disadvantage that, due to their 
complexity, severe side effects can be evoked, e.g. to antigens 
that are contained in the vaccine that display cross-reactivity 
with molecules expressed by cells of vaccinated individuals. In 
addition, existing requirements from regulatory authorities, e.g. 
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the World Health Organization (WHO) , the Food and Drug Admin- 
istration (FDA) , and their European counterparts, for exact 
specification of vaccine composition and mechanisms of induction 
of immunity, are difficult to meet. 

Some widely used vaccines are whole cell-vaccines (attenuated 
bacteria or viruses (e.g. Bacille Calmette-Guerin (BCG) (tubercu- 
losis) , Measles, Mumps, Rubella, Oral Polio Vaccine (Sabin) , 
killed bacteria or viruses (e.g. Pertussis, Inactivated polio 
vaccine (Salk) ) , subunit-vaccines (e.g. Toxoid (Diphtheria, Teta- 
nus)), Capsular polysaccharide (H. influenzae type B) , Yeast re- 
combinant subunit (Hepatitis B surface protein) . 

A vaccine can contain a whole variety of different antigens. Ex- 
amples of antigens are whole-killed organisms such as inactivated 
viruses or bacteria, fungi, protozoa or even cancer cells. Anti- 
gens may also consist of subtractions of these organisms /tissues, 
of proteins, or, in their most simple form, of peptides. Antigens 
can also be recognized by the immune system in form of glycosy- 
lated proteins or peptides and may also be or contain polysaccha- 
rides or lipids. Short peptides can be used since for example, 
cytotoxic T-cells (CTL) recognize antigens in form of short usu- 
ally 8-11 amino acids long peptides in conjunction with major 
histocompatibility complex (MHC) . B-cells can recognize linear 
epitopes as short as 4-5 amino acids, as well as three dimen- 
sional structures (conformational epitopes) . In order to obtain 
sustained, antigen-specific immune responses, adjuvants need to 
trigger immune cascades' that involve all cells of the immune sys- 
tem necessary. Primarily, adjuvants are acting, but are not re- 
stricted in their mode of action, on so-called antigen presenting 
cells (APCs) . These cells usually first encounter the antigen (s) 
followed by presentation of processed or unmodified antigen to 
immune effector cells. Intermediate cell types may also be in- 
volved. Only effector cells with the appropriate specificity are 
activated in a productive immune response. The adjuvant may also 
locally retain antigens and co-injected other factors. In addi- 
tion the adjuvant may act as a chemoattractant for other immune 
cells or may act locally and/or systemically as a stimulating 
agent for the immune system. 
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Antigen presenting cells belong to the innate immune system, 
which has evolved as a first line host defence that limits infec- 
tion early after exposure to microorganisms. Cells of the innate 
immune system recognize patterns or relatively non-specific 
structures expressed on their targets rather than more sophisti- 
cated, specific structures which are recognized by the adaptive 
immune system. Examples of cells of the innate immune system are 
macrophages and dendritic cells but also granulocytes (e.g. neu- 
trophils) , natural killer cells and others. By contrast* cells 
of the adaptive immune system recognize specific, antigenic 
structures, including peptides, in the case of T-cells and pep- 
tides as well as three-dimensional structures in the case of B- 
cells. The adaptive immune system is much more specific and so- 
phisticated than the innate immune system and improves upon re- 
peated exposure to a given pathogen/antigen. Phylogenetically, j 
the innate immune system is much older and can be found already 
in very primitive organisms. Nevertheless, the innate immune sys- 
tem is critical during the initial phase of antigenic exposure 
since, in addition to containing pathogens, cells of the innate 
immune system, i.e. APCs, prime cells of the adaptive immune sys- 
tem and thus trigger specific immune responses leading to clear- 
ance of the intruders. In sum, cells of the innate immune system 
and in particular APCs play a critical role during the induction 
phase of immune responses by a) containing infections by means of 
a primitive pattern recognition system and b) priming cells of 
the adaptive immune system leading to specific immune responses 
and memory resulting in clearance of intruding pathogens or of 
other targets. These mechanisms may also be important to clear or 
contain tumor cells . 

The antigens used for such vaccines have often been selected by 
chance or by easiness of availability. There is a demand to iden- 
tify efficient antigens for a given pathogen or - preferably - an 
almost complete set of all antigens of a given pathogen which are 
practically (clinically) relevant. Such antigens may be preferred 
antigen candidates in a vaccine. 

It is* therefore an object of the present invention to comply with 
these demands and to provide a method with which such antigens 
may be provided and with which a practically complete set of an- 
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tigens of e.g. a given pathogen may be identified with a given 
serum as antibody source. Such a method should also be suitable 
for rapidly changing pathogens which evolve a fast resistance 
against common drugs or vaccines. The method should also be ap- 
plicable to identify and isolate tumor antigens, allergens, auto 
immune antigens. 

Therefore, the present invention provides a method for identifi- 
cation, isolation and production of hyperimmune serum-reactive ' 
antigens from a specific pathogen, a tumor, an allergen or a tis 
sue or host prone to auto-immunity , especially from a specific 
pathogen, said antigens being suited for use in a vaccine for a 
given type of a n imal or for humans, said method being character- 
ized by the following steps: 

♦providing an antibody preparation from a plasma pool of said 
given type of animal or from a human plasma pool or individual 
sera with antibodies against said specific pathogen, a tumor, 
an allergen or a tissue or host prone to auto-immunity# 
♦providing at least one expression library of said specific 
pathogen, a tumor, an allergen or a tissue or host prone to 
auto-immunity, 

.... ♦screening said at least one expression library with said anti 

; body preparation, 

♦identifying antigens which bind in said screening to antibod- 
ies in said antibody preparation, 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 
bodies against said specific pathogen, tumor, allergen or tis- 
sue or host prone to auto- immunity, 

♦identifying the hyperimmune Serum-reactive antigen portion of 
said identified antigens which hyperimmune serum-reactive anti 
gens bind to a relevant portion of said individual antibody 
preparations from said individual sera and 

♦optionally isolating said hyperimmune Serum-reactive antigens 
and producing said hyperimmune serum-reactive antigens by 
chemical or recombinant methods. 

This method is also suitable in general for identifying a practi 
cally complete set of hyperimmune serum-reactive antigens of a 
specific pathogen with given sera as antibody sources, if at 



WO 02/059148 



PCT/EP02/00546 



- 5 - 

least three different expression libraries are screened in a 
pathogen/antigen identification programme using the method ac- 
cording to the present invention. The present invention therefore 
also relates to a method for identification, isolation and pro- 
duction of a practically complete set of hyperimmune serum-reac- 
tive antigens of a specific pathogen, said antigens being suited 
for use in a vaccine for a given type of animal or for humans, 
which is characterized by the following steps: 

♦providing an antibody preparation from a plasma pool of said 
given type of animal or from a human plasma pool or individual 
sera with antibodies against said specific pathogen, 
♦providing at least three different expression libraries of 
said specific pathogen, 

♦screening said at least three different expression libraries 
with said antibody preparation, 

♦identifying antigens which bind in at least one of said at 
least three screenings to antibodies in said antibody prepara- 
tion, 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 
bodies against said specific pathogen, 

♦identifying the hyperimmune serum-reactive antigen portion of 
said identified antigens which hyperimmune serum-reactive anti- 
gens bind to a relevant portion of said individual antibody 
preparations from said individual sera, 

♦repeating said screening and identification steps at least 
once, 

♦comparing the identified hyperimmune serum-reactive antigens 
identified in the repeated screening and identification steps 
with the identified hyperimmune serum-reactive antigens identi- 
fied in the initial screening and identification "steps, 
♦further repeating said screening and identification steps, if 
at least 5% of the hyperimmune serum-reactive antigens have 
been identified in the repeated screening and identification 
steps only, until less than 5 % of the hyperimmune serum-reac- r _ 
tive antigens are identified in a further repeating step only " 
to obtain a complete set of hyperimmune serum-reactive antigens 
of a specific pathogen and 

♦optionally isolating said hyperimmune serum-reactive antigens 
and producing said hyperimmune serum-reactive antigens by 
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chemical or recombinant methods. 

The method according to the. present invention mainly consists of 
three essential parts, namely 1. identifying hyperimmune serum 
sources containing specific antibodies against a given pathogen, 
2. screening of suitable expression libraries with a suitable an- 
tibody preparation wherein candidate antigens (or antigenic frag- 
ments of such antigens) are selected, and - 3. in a second 
screening round, wherein the hyperimmune serum-reactive antigens 
are identified by their ability to bind to a relevant portion of 
individual antibody preparations from individual sera in order to 
show that these antigens are practically relevant and not only 
hyperimmune serum-reactive, but also widely immunogenic (i.e. 
that a lot of individual sera react with a given antigen) . With 
the present method it is possible to provide a set of antigens of 
a given pathogen which is practically complete with respect to 
the chosen pathogen and the chosen serum. Therefore, a bias with 
respect to "wrong" antigen candidates or an incomplete set of an- 
tigens of a given pathogen is excluded by the present method. 

Completeness of the antigen set of a given pathogen within the 
meaning of the present invention is, of course, dependent on the 
completeness of the expression libraries used in the present 
method and on the quality and size of serum collections (number 
of individual plasmas /sera) tested , both with respect to repre- 
sentability of the library and usefulness of the expression sys- 
tem. Therefore, preferred embodiments of the present method are 
characterized in that at least one of said expression libraries . 
is selected from a ribosomal display library, a bacterial surface 
library and a proteome. 

A serum collection used in the present invention should be tested 
against a panel of known antigenic compounds of a given pathogen, 
such as polysaccharide, lipid and proteinaceous components of the 
cell wall, cell membranes and cytoplasma, as well as secreted 
products. Preferably, three distinct serum collections are used: 
1. With very stable antibody repertoire: normal adults, clini- 
cally healthy people, who overcome previous encounters or cur- 
rently carriers of e.g. a given pathogen without acute disease 
and symptoms, 2. With antibodies induced acutally by the presence 
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of the pathogenic organism: patients with acute disease with dif- 
ferent manifestations (e.g. S. aureus sepsis or wound infection, 
etc.), 3 t . With no specific antibodies at all (as negative con- 
trols) : 5-8 months old babies who lost the maternally transmitted 
immunoglobulins 5-6 months after birth. Sera have to react with 
multiple pathogen-specific antigens in order to consider hyperim- 
mune for a given pathogen (bacteria, fungus, worm or otherwise), 
and for that relevant in the screening method according to the 
present invention. 

In the antigen identification programme for identifying a com- 
plete set of antigens according to the present invention, it is 
preferred that said at least three different expression libraries 
are at least a ribosomal display library, a bacterial surface li- 
brary and a proteorne. It has been observed that although all ex- . 
press ion libraries may be complete, using only one or two 
expression libraries in an antigen identification programme will 
not lead to a complete set of antigens due to preferential ex- 
pression properties of each of the different expression librar- 
ies* While it is therefore possible to obtain hyperimmune serum- 
reactive antigens by using only one or two different expression 
libraries, this might in many cases not finally result in the 
identification of a complete set of hyperimmune serum-reactive 
antigens. Of course, the term "complete" according to the present 
invention does not indicate a theoretical maximum but is indeed a 
practical completeness, i.e. that at least 95% of the practically 
relevant antigens or antigenic determinants have been identified 
of a given pathogen. The practical relevance is thereby defined 
by the occurrence of antibodies against given antigens in the pa- 
tient population. 

According to the present invention also serum pools or plasma 
fractions or other pooled antibody containing body fluids are 
"plasma pools n . 

An expression library as used in the present invention should at 
least allow expression of all potential antigens, e.g. all sur- 
face proteins of a given pathogen. With the expression libraries 
according to the present invention, at least one set of potential 
antigens of a given pathogen is provided, this set being prefera- 
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bly the complete theoretical complement of (poly-) peptides en- 
coded by the pathogen's genome (i.e. genomic libraries as de- 
scribed in Example 2) and expressed either in a recombinant host 
(see Example 3) or in vitro (see Example 4). This set of poten- 
tial antigens can also be a protein preparation, in the case of 

. extracellular pathogens preferably a protein preparation contain- 
ing surface proteins of said pathogen obtained from said pathogen 
grown under defined physiological conditions (see Example 5) . 
While the genomic approach has the potential to contain the com- 
plete set of antigens, the latter one has the advantage to con- 
tain the proteins in their naturally state i.e. including for 
instance post-translational irvodif ications or processed forms of 
these proteins, not obvious from the DNA sequence. These or any 
other sets of potential antigens from a pathogen, a. tumor, an al- 
lergen or a tissue or host prone to auto- immunity are hereafter 
referred to as "expression library". Expression libraries of very 

. different kinds may be applied in the course of the present in- 
vention. Suitable examples are given in e.g. Ausubel et al., 
1994. Especially preferred are expression libraries representing 
a display of the genetic set of a pathogen in recombinant form 
such as in vitro translation techniques, e.g. ribosomal display, 

. or prokaryotic expression systems, e.g. bacterial surface expres- 
sion libraries or which resemble specific physiological expres- 
sion states of a given pathogen in a given physiological state,, 
such as a proteome. 

Ribosome display is an established method in recombinant DNA 
technology, which is applicable for each specific pathogen for 
the sake of the present invention (Schaf f itzel et'al, 1999). Bac- 
terial surface display libraries will be represented by a recom- 
binant library of a bacterial host displaying a (total) set of 
expressed peptide sequences of a given pathogen on e.g. a se- 
lected outer membrane protein at the bacterial host membrane 
(Georgiou et al., 1997). Apart from displaying peptide or protein 
sequences in an outer membrane protein, other bacterial display 
techniques, such as bacteriophage display technologies and ex- 
pression via exported proteins are also preferred as bacterial 
surface expression library ( Forrer et al., 1999; Rodi and 
• Makowski, 1993; Georgiou et al., 1997). 
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The antigen preparation for the first round of screening in the 
method according to the present invention may be derived from any 
source containing antibodies to a given pathogen. Preferably, if 
a plasma pool is used as a source for the antibody preparation, a 
human plasma pool is selected which comprises donors which had 
experienced or are experiencing an infection with the given 
pathogen. Although such a selection of plasma or plasma pools is 
in principle standard technology in for example the production of 
hyperimmunoglobulin preparations, it was surprising that such 
technologies have these effects as especially shown for the pre- 
ferred embodiments of the present invention. 

Preferably the expression libraries are genomic expression li- 
braries of a given pathogen, or alternatively m-RNA, libraries. 
It is preferred that these genomic or m-RNA libraries are com- 
plete genomic or m-RNA expression libraries which means that they 
contain at least once all possible proteins, peptides or peptide 
fragments of the given pathogen are expressable. Preferably the 
genomic expression libraries exhibit a redundancy of at least 2x,. 
more preferred at least 5x, especially at least lOx. 

Preferably, the method according to the present invention com- 
prises screening at least a ribosomal display library, a bacte- 
rial surface display library and a proteome with the antibody 
preparation and identifying antigens which bind in at least two, 
preferably which bind to all, of said screenings to antibodies in 
said antibody preparation. Such antigens may then be regarded ex- 
tremely suited as hyperimmunogenic antigens regardless of their 
way of expression. Preferably" the at least two screenings should 
at least contain the proteome, since the proteome always repre- 
sents the antigens as naturally expressed proteins including 
post-translational modifications, processing, etc. which are not 
obvious from the DNA sequence. 

G 

The method according to the present invention may be applied to 
any given pathogen. Therefore, preferred pathogens are selected 
from the group of bacterial, viral, fungal and protozoan patho- 
gens. The method according to the present invention is also ap- 
plicable to cancer, i.e. for the identification of tumor- 
associated antigens, and for the identification of allergens or 
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antigens involved in auto-immune diseases. Of course, especially 
the recombinant methods are rather simple for pathogens having a 
small genome or a comparatively small number of expressed pro- 
teins (such as bacterial or viral pathogens) and are more compli- 
cated for complex (eukaryotic) organisms having large genomes. 
However, also such large genomic libraries of higher organism 
pathogens may well be analyzed with the method according to the 
present invention, at least in a faster and more reliable way 

than with known methods for identifying suitable antigens. 

- » 

Preferred pathogens to be "analyzed or which antigens are to be 
extracted, respectively, include human immunedef ieiency virus 
(HIV) , hepatitis A virus (HAV) , hepatitis B virus (HBV) , hepati- 
tis C virus (HCV) , Rous sarcoma virus (RSV) , Epstein-Barr vi- 
rus (EBV) , influenza virus (IV), rotavirus (RV) , Staphylococcus 
aureus ( S . aureus ) , Staphylococcus epidermidis (S . epidermidis ) , 
Chlamydia pneumoniae (C. pneumoniae) , Chlamydia trachomatis (C. 
trachomatis), Mycobacterium tuberculosis (M. tuberculosis), Myco- 
bacterium leprae (M. leprae), Streptococcus pneumoniae (S. pneu- 
moniae), Streptococcus pyogenes (S. pyogenes). Streptococcus 
agalactiae (S. agalactiae) , Enterococcus faecalis (E. faecalis), 
Bacillus anthracis (B. anthracis) , Vibrio cholerae (V. cholerae) , 
Borrelia burgdorferi (B. burgdorferi), Plasmodium sp., fungal 
diseases such as Pneumocystis carinii, Aspergillus sp., Crypto- 
coccus sp., Candida albicans or parasitic infections such as as- 
cariasis (Ascaris lumbricoides) and taeniasis (Taenia saginata) . 
The method according to the present invention is most applicable 
for bacteria, worms or Candida. 

As a model organism for the present application Staphylococcus 
aureus has been chosen to demonstrate the applicability and effi- 
cacy of the method according to the present invention. Especially 
with respect to the examples it is clear that the invention is 
easily transferable to all potential pathogens, especially the 
ones listed above. 

It was surprising that the method according to the present inven- 
tion allows an efficient and fast biological screening of a given 
pathogen, especially in view of the fact that only a small frac- 
tion of a patient's antibody repertoire is directed to a given 
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pathogen, even in a state where this pathogen is effectively de- 
feated. It has been discovered within the course of the present 
invention, especially during performance of the S. aureus example 
that only 1-2% of the antibody repertoire of a patient having 
high titers against S. aureus are indeed antibodies directed 
against S. aureus. Moreover, over 70% of this specific 1% portion 
is directed against non-protein antigens, such as teichoic acid, 
so that only a total of 0.1% or less of the antibodies are di- 
rected to proteinaceous antigens. 

One of the advantages of using recombinant expression libraries, 
especially ribsome display libraries and bacterial surface dis- 
play libraries, is that the identified hyperimmune serum-reactive 
antigens may be instantly produced by expression of the coding 
sequences of the screened and selected clones expressing the 
hyperimmune serum-reactive antigens without further recombinant 
DNA technology or cloning steps necessary. 

The hyperimmune serum-reactive antigens obtainable by the method 
according to the present invention may therefore be immediately 
finished to a pharmaceutical preparation, preferably by addition 
of a pharmaceutically acceptable carrier and/or excipient, imme- 
diately after its production (in the course of the second selec- 
tion step), e.g. by expression from the expression library 
platform. 

Preferably, the pharmaceutical preparation containing the 
hyperimmune serum-reactive antigen is a vaccine for preventing or • 
treating an infection with the specific pathogen for which the 
antigens have been selected. 

The pharmaceutical preparation may contain any suitable auxiliary 
substances, such as buffer substances, stabilisers or further ac- 
tive ingredients, especially ingredients known in connection of 
vaccine production. 

A preferable carrier/or excipient for the hyperimmune serum-reac- 
tive antigens according to the present invention is a immu- 
nostimulatory compound for further stimulating the immune 
response to the given hyperimmune serum-reactive antigen. Pref- 
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erably the iramunostimulatory compound in the pharmaceutical 
preparation according to the present invention is selected from 
the group of polycationic substances, especially polycationic 
peptides, immunostimulatory deoxynucleotides, alumn, Freund's 
complete adjuvans, Freund's. incomplete adjuvans, neuroactive com- 
pounds, especially human growth hormone, or combinations thereof. 

The polycationic compound (s) to be used according to the present 
invention may be any polycationic compound which shows the char- 
acteristic effects according to the WO 97/30721, Preferred poly- 
cationic compounds are selected from basic polypeptides, organic 
polycations, basic polyamino acids or mixtures thereof. These 
polyamino acids should have a chain length of at least 4 amino 
acid residues (see: Tuftsin as described in Goldman et al. 
(1983)). Especially preferred are substances like poly lysine, 
polyarginine and polypeptides containing more than 20%, espe- 
cially more than 50% of basic amino acids in a range of more than 
8, especially more than 20, amino acid residues or mixtures 
thereof. Other preferred polycations and their pharmaceutical 
compositons are described in WO 97/30721 (e.g. polyethyleneimine) 
and WO 99/38528. Preferably these polypeptides contain between 20 
and 500 amino acid residues, especially between 30 and 200 resi- 
dues . 

These polycationic compounds may be produced chemically or recom- 
binantly or may be derived from natural sources. 

Cationic (poly) peptides may also be anti- microbial with proper- 
ties as reviewed in Ganz et al, 1999; Hancock, 1999. These 
(poly) peptides may be of prokaryotic or animal or plant origin, or 
may be produced chemically or recombinantly (Andreu et al., 1998; 
Ganz et al., 1999; Simmaco et al., 1998). Peptides may also be- 
long to the class of defensins (Ganz, 1999; Ganz et al., 1999). 
Sequences of such peptides can be, for example, be found in the 
Antimicrobial Sequences Database under the following internet ad- 
dress : 

ht tp : / /www . bbcm . univ . tries te . it /-toss i /pacr2 . html 

Such host defence peptides or defensives are also a preferred 
form of the polycationic polymer according to the present inven- 
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tion. Generally, a compound allowing as an end product activation 
(or down-regulation) of the adaptive immune system, preferably 
mediated by APCs (including dendritic cells) is used as polycati- 
onic polymer. 

Especially preferred for use as polycationic substance in the 
present invention are cathelicidin derived antimicrobial peptides 
or derivatives thereof (International patent application 
PCT/EP01/09529, incorporated herein by reference), especially an- 
timicrobial peptides derived from mammal cathelicidin, preferably 
from human, bovine or mouse. 

Polycationic compounds derived from natural sources include Hiv- 
REV or HIV-TAT (derived cationic peptides, antennapedia peptides, 
chitosan or other derivatives of chitin) or other peptides de- 
rived from these peptides or proteins by biochemical or recombi- 
nant production. Other preferred polycationic compounds are 
cathelin or related or derived substances from cathelin. For ex- 
ample, mouse cathelin is a peptide which has the amino acid se- 
quence Mi 2 — RIiAGLLRKGGEKIGEKLKKIGOKXKNFFQKLVPQPE-COOH . Related or 
derived cathelin substances contain the whole or parts of the 
cathelin sequence with at least 15-20 amino acid residues. Deri- 
vations may include the substitution or modification of the natu- 
ral amino acids by amino acids which are not among the 20 
standard amino acids. Moreover, further cationic- residues may be 
introduced into such cathelin molecules. These cathelin molecules 
are preferred to be combined with the antigen. These cathelin 
molecules surprisingly have turned out to be also effective as an 
adjuvant for a antigen without the addition of further adjuvants. 
It is therefore possible to use such cathelin molecules as effi- 
cient adjuvants in vaccine formulations with or without further 
immunactivating substances. 

Another preferred polycationic substance to be used according to 
the present invention is a synthetic peptide containing at least 
2 KLK-motifs separated by a linker of 3 to 7 hydrophobic amino 
acids (International patent application PCT/EP01/12041, incorpo- 
rated herein by reference) . 

Immunostimulatory deoxynucleotides are e.g. neutral or artificial 
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CpG containing DNA, short stretches of DNA derived. from non- ver- 
tebrates or in form of short oligonucleotides (ODNs) containing 
non-methylated cytosine-guanine di -nucleotides (CpG) in a certain 
base context (e.g. Krieg et al., 1995) but also inosine contain- 
ing ODNs (I-ODNs) as described in WO 01/93905. 

Neuroactive compounds, e.g. combined with polycationic substances 
are described in WO 01/24822. 

According to a preferred embodiment the individual antibody 
preparation for the second round of screening are derived from 
patients with have suffered from an acute infection with the 
given pathogen, especially from patients who show an antibody 
titer to the given pathogen above a certain minimum level, for 
example an antibody titer being higher than 80 percentile, pref- 
erably higher than 90 percentile, especially higher than 95 per- 
centile of the human (patient or carrier) sera tested. Using such 
high titer individual antibody preparations in the second screen- 
ing round allows a very selective identification of the hyperim- 
mune serum-reactive antigens to the given pathogen. 

It is important that the second screening with the individual an- 
tibody preparations (which may also be the selected serum) allows 
a selective identification of the hyperimmune serum-reactive an- 
tigens from all the promising candidates from the first round. 
Therefore, preferably at least 10 individual antibody prepara- 
tions (i.e. antibody preparations (e.g. sera) from at least 10 
different individuals having suffered from an infection to the 
chosen pathogen) should be used in identifying these antigens in 
the second screening round. Of course, it is possible to use also 
less than 10 individual preparations, however, selectivity of the 
step may not be optimal with a low number of individual antibody 
preparations. On the other hand, if a given hyperimmune serum-re- 
active antigen (or an antigenic fragment thereof) is recognized 
in at least 10 individual antibody preparations, preferably at 
' .least 30, especially at least 50 individual antibody prepara- 
tions, identification of hyperimmune serum-reactive antigen is 
also selective enough for a proper identification. Hyperimmune 
serum-reactivity may of course be tested with as many individual 
preparations as possible (e.g. with more than 100 or even with 
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more ttiari 1000) . 

Therefore, the relevant portion of the hyperimmune serum-reactive 
antibody preparation according to the method of the present in- 
vention should preferably be at least 10, more preferred at least 
30, especially at least 50 individual antibody preparations. Al- 
ternatively (or in combination) hyperimmune serum-reactive anti- 
gen may preferably be also identified with at least 20%, 
preferably at least 30%, especially at least 40% of all individ- 
ual antibody preparations used in the second screening round. 

According to a preferred embodiment of the present invention, the 
sera from which the individual antibody preparations for the sec- 
ond round of screening are prepared (or which are used as anti- 
body preparations) , are selected by their titer against the 
specific pathogen (e.g. against a preparation of this pathogen, 
such as a lysate, cell wall components and recombinant proteins) . 
Preferably, some are selected with a total IgA titer above 4000 
U, especially above 6000 U, and/or an IgG titer above 10 000 U, 
especially above 12 000 U (U = units, calculated from the OD 4Q5im 
reading at a given dilution) when whole organism (total lysate or 
whole cells) is used as antigen in ELISA. Individual proteins 
with Ig titers of above 800-1000 U are specifically preferred for 
selecting the hyperimmune serum-reactive antigens according to 
the present invention only for total titer. The statement for in- 
dividual proteins can be derived from Fig. 9. 

According to the demonstration example which is also a preferred 
embodiment of the- present invention the given pathogen is a 
Staphylococcus pathogen, especially Staphylococcus aureus and 
Staphylococcus epidermidis. Staphylococci are opportunistic 
pathogens which can cause illnesses which range from minor infec- 
tions to life threatening diseases. Of the large number of 
Staphylococci at least 3 are commonly associated with human dis- 
ease: S. aureus, S. epidermidis and rarely S. saprophyticus 
(Crossley and Archer, 1997) . S. aureus has been used within the 
course of the present invention as an illustrative example of the 
way the present invention functions. Besides that, it is also an 
important organism with respect to its severe pathogenic impacts 
on humans. Staphylococcal infections are imposing an increasing 
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threat in hospitals worldwide. The appearance and disease causing 
capacity of Staphylococci are related to the wide-spread use of 
antibiotics which induced and continue to induce multi-drug re- 
sistance. For that reason medical treatment against Staphylococ- 
cal infections cannot rely only on antibiotics anymore. 
Therefore, a tactic change in the treatment of these diseases is 
desperately needed which aims to prevent infections . Inducing 
high affinity antibodies of the opsonic and neutralizing type by 
vaccination helps the innate immune system to eliminate bacteria 
and toxins. This makes the method according to the present inven- 
tion an optimal tool for the identification of staphylococcal an- 
tigenic proteins. 

Every human being is colonized with S. epidermidis . The normal 
habitats of S. epidermidis are the skin and the mucous membrane. 
The major habitats of the most pathogenic species, S. aureus, are 
the anterior nares and perineum. Some individuals become perma- 
nent S. aureus carriers, often with the same strain. The carrier 
stage is clinically relevant because carriers undergoing surgery 
have more infections than noncarriers. Generally, the established 
flora of the nose prevents acquisition of new strains. However, 
colonization with other strains may occur when antibiotic treat- 
ment is given that leads to elimination of the susceptible car- 
rier strain. Because this situation occurs in the hospitals, 
patients may become colonized with resistant nosocomial Staphylo- 
cocci. These bacteria have an innate adaptability which is com- 
plemented by the widespread and sometimes inappropriate use of 
antimicrobial agents. Therefore hospitals provide a fertile envi- 
ronment for drug resistance to develop {close contact among sick 
patients, extensive use of antimicrobials, nosocomial infec- 
tions) . Both S. aureus and S. epidermidis have become resistant 
to many commonly used antibiotics, most importantly to methicil- 
lin (MRSA) and vancomycin (VISA) . Drug resistance is an increas- 
ingly important public health concern, and soon many infections 
caused by staphylococci may be untreatable by antibiotics. In ad- 
dition to its adverse effect on public health, antimicrobial re- 
sistance contributes to higher health care costs, since treating 
resistant infections often requires the use of mqre toxic and 
more expensive drugs, and can result in longer hospital stays for 
infected patients.. 
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Moreover, even with the help of effective antibiotics, the most 
serious staphylococcal infections have 30-50 % mortality. - 

Staphylococci become potentially pathogenic as soon as the natu- 
ral balance between microorganisms and the immune system gets 
disturbed, when natural barriers {skin, mucous membrane) are 
breached. The coagulase-positive S. aureus is the most pathogenic 
staphylococcal species, feared by surgeons for a long time. Most 
frequently it causes surgical wound infections f and induces the 
formation of abscesses. This local infection might become sys- 
temic, causing bacteraemia and sepsis. Especially after viral in- 
fections and in elderly, it can cause severe pneumonia. S. aureus 
is also a frequent cause of infections related to medical de- 
vices, such as intravascular and percutan catheters {endocardi- 
tis, sepsis, peritonitis), prosthetic devices (septic arthritis, 
osteomyelitis). S. epidermidis causes diseases mostly related to 
the presence of foreign body and the use of devices, such as 
catheter related infections, cerebrospinal fluid shunt infec- 
tions, peritonitis in dialysed patients (mainly CAPD) , endocardi- 
tis in individuals with prosthetic valves. This is exerrgplified in 
immunocompromised individuals such as oncology patients and pre- 
mature neonates in whom coagulase-negative staphylococcal infec- 
tions frequently occur in association with the use of 
intravascular device. The increase in incidence is related to the 
increased used of these devices and increasing number of immuno- 
compromised patients. 

Much less is known about S. saprophyticus, another coagulase- 
negative staphylococci, which causes acute urinary tract infec- 
tion in previously healthy people. With a few exceptions these 
are women aged 16-25 years. 

The pathogenesis of staphylococci is multifactorial. In order to 
initiate infection the pathogen has to gain access to the cells 
and tissues of the host, that is adhere. S. aureus expresses-sur- 
face proteins that promote attachment to the host proteins such 
as laminin, fibronectin, elastin, vitronectin, fibrinogen and 
many other molecules that form part of the extracellular ma- 
trix {extracellular matrix binding proteins, ECMBP) . S. epider- 
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midis is equipped with cell surface molecules which promote ad- 
herence to foreign material and through that mechanism establish 
infection in the host. The other powerful weapons staphylococci 
use are the secreted products, such as enterotoxins, exotoxins, 
and tissue damaging enzymes. The toxins kill or misguide immune 
cells which are important in the host defence. The several dif- 
ferent types of toxins are responsible for most of the symptoms 
during infections . 

Host defence against S. aureus relies mainly on innate immuno- 
logical mechanisms. The skin and mucous membranes are formidable 
barriers against invasion by Staphylococci. However, once the 
skin or the mucous membranes are breached (wounds, percutan* 
catheters, etc), the first line of nonadaptive cellular defence 
begins its co-ordinate action through complement and phagocytes, 
especially the polymorphonuclear leukocytes (PMNs) . These cells 
can be regarded as the cornerstones in eliminating invading bac- 
teria. As Staphylococci are primarily extracellular pathogens; 
the major anti-staphylococcal adaptive response comes from the 
humoral arm of the immune system, and is mediated through three 
major mechanisms: promotion of opsonization, toxin neutralisa- 
tion, and inhibition of adherence. It is believed that opsoniza- 
tion is especially important, because of its requirement for an 
effective phagocytosis. For efficient opsonization the microbial 
surface has to be coated with antibodies and complement factors 
for recognition by PMNs through receptors to the Fc fragment of 
the IgG molecule or to activated C3b. After opsonization, staphy- 
lococci are phagocytosed and killed. Moreover, S. aureus can at- 
tach to endothelial cells, and be internalised by a phagocytosis- 
like process. Antibodies bound to specific antigens on the cell 
surface of bacteria serve as ligands for the attachment to PMNs 
and promote phagocytosis. The very same antibodies, bound to the 
adhesins and other cell surface proteins are expected to neutral- 
ize adhesion and prevent colonization. 

There is little clinical evidence that cell mediated immunity has 
a significant contribution in the defence against Staphylococci, 
yet one has to admit that the question is not adequately ad- 
dressed. It is known, however, that Staphylococcus aureus util- 
izes an extensive array of molecular countermeasures to 
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manipulate the defensive microenvironiaent of the infected host by- 
secreting polypeptides referred to as superantigens, which target 
the multireceptor coinmurii cation between T-cells and antigen-pre- 
senting cells that is fundamental to initiating pathogen-specific 
immune clearance. Superantigens play a critical role in toxic 
shock syndrome and food poisoning, yet their function in routine 
infections is not well understood. Moreover, one cannot expect a 
long lasting antibody (memory) response without the involvement 
of T-cells. It is also known that the majority of the anti- 
staphylococcal antibodies are against T-cell independent antigens 
(capsular polysacharides , lipoteichoic acid, peptidoglycan) with- 
out a memory function. The T-cell dependent proteinaceous anti- 
gens can elicit long-term protective antibody responses. These 
staphylococcal proteins and peptides have not yet been deter- 
mined. 

n 

For all these above mentioned reasons, a tactic change on the war 
field against staphylococcal infections is badly needed. One way 
of combating infections is preventing them by active immunisa- 
tion. Vaccine development against S. aureus has been initiated by 
several research groups and national institutions worldwide, but 
there is no effective vaccine .approved so far. It has been shown 
that an antibody deficiency state contributes to staphylococcal 
persistence, suggesting that anti-staphylococcal antibodies are 
important in host defence. Antibodies - added as passive immuni- 
sation or induced by active vaccination - directed towards sur- 
face components could both prevent bacterial adherence, 
neutralize toxins and promote phagocytosis. A vaccine based on 
fibronectin binding protein induces protective immunity against 
mastitis in cattle and suggest that this approach is likely to 
work in humans (refs) . Taking all this together it is suggestive 
that an effective vaccine should be composed of proteins or 
polypeptides, which are expressed by all strains and are able to 
induce high affinity, abundant antibodies against cell surface 
components of S. aureus. The antibodies should be IgGl and/or 
IgG3 for opsonization, and any IgG subtype and IgA for neutrali- 
sation of adherence and toxin action. A chemically defined vac- 
cine must be definitely superior compared to a whole cell vaccine 
(attenuated or killed), since components of S. aureus which para- 
lyze TH cells (superantigens) or inhibit opsonization (protein A) 
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can be eliminated, and the individual proteins inducing protec- 
tive antibodies can be selected. Identification of the relevant 
antigens help to generate effective passive immunisation (human- 
ised monoclonal antibody therapy) , which can replace human immu- 
noglobulin administration with all its dangerous side-effects. 
Neonatal staphylococcal infections, severe septicemia and other 
life-threatening acute conditions are the primary target of pas- 
sive immunisation. An effective vaccine offers great potential 
for patients facing elective surgery in general, and those re- 
ceiving endovascular devices, in particular. Moreover, patients 
suffering from chronic diseases which decrease immune responses 
or undergoing continuous ambulatory peritoneal dialysis are 
likely to benefit from such a vaccine. 

For the illustrative example concerning Staphylococcus aureus 
three different approaches have been employed in parallel. All 
three of these methods are based on the interaction of Staphylo- 
coccus proteins or peptides with the antibodies present in human 
sera with the method according to the present invention. This in- 
teraction relies on the recognition of epitopes within the pro- 
teins which can be short peptides {linear epitopes) or 
polypeptide domains (structural epitopes). The antigenic proteins 
are identified by the different methods using pools of pre-se- 
lected sera and - in the second screening round - by individual 
selected sera. 

\ "')■ 

Following the high throughput screening, the selected, antigenic 
proteins- are expressed as recombinant proteins or in vitro trans- 
lated products (in case it can not be expressed in prokaryotic 
expression systems), and tested in a series of ELISA and Western 
blotting assays for the assessment of immunogeneicity with a 
large human serum collection (> 100 uninfected, > 50 patients 
sera) . The preferred antigens are located on the cell surface or 
secreted, that is accessible extracellularly. Antibodies against 
the cell wall proteins (such as the Extracellular matrix binding 
proteins) are expected to serve double purposes: to inhibit adhe- 
sion and promote phagocytosis. The antibodies against the se- 
creted proteins are beneficial in toxin neutralisation. It is 
also known that bacteria communicate with each other through se- 
creted proteins. Neutralizing antibodies against these proteins 
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will interrupt growth promoting cross-talk between or within 
staphylococcal species. Bioinf ormatics (signal sequences, cell 
wall localisation signals, transmembrane domains) proved to be 
very useful in assessing cell surface localisation or secretion. 
The experimental approach includes the isolation of antibodies 
with the corresponding epitopes and proteins from human serum, 
and use them as reagents in the following assays: cell surface 
staining of staphylococci grown under different conditions (FACS, 
microscopy) , determination of neutralizing capacity (toxin, ad- 
herence) , and promotion of opsonization and phagocytosis (in vi- 
tro phagocytosis assay) . 

The recognition of linear epitopes by antibodies can be based on 
sequences as short as 4-5 aa. Of course it does not necessarily 
mean that these short peptides are capable of inducing the given 
antibody, in vivo. For that reason the defined epitopes, polypep- 
tides and proteins may further be tested in animals (mainly in 
mice) for their capacity to induce antibodies against the se- 
lected proteins in vivo. The antigens with the proven capability 
to induce antibodies will be tested in animal models for the 
ability to prevent infections. 

The antibodies produced against Staphylococci by the human immune 
system and present in human sera are indicative of the in vivo 
expression of the antigenic proteins and their immunogenicity . 

Accordingly, novel hyperimmune serum-reactive antigens from 
Staphylococcus aureus or Staphylococcus epidermidis have been 
made available by the method according to the present invention. 
According to another aspect of the present invention the inven- 
tion relates to a hyperimmune serum-reactive antigen selected 
from the group consisting of the sequences listed in any one of 
Tables 2a, 2b, 2c, 2d, 3, 4 and 5, especially selected from the 
group consisting of Seq.ID No. 56, 57, 59, 60, 67, 70, 72, 73, 
74, 75, 76, 77, 78, 79, 80, 81, 82, 85, 87, 88, 89, 90, 92, 95, 
96, 97, 99, 100, 101, 102, 103, 104, 106, 108, 110, 112, 114, 
116, 118, 120, 122, 126, 128, 132, 134, 138, 140, 142, 151, 152, 
154, 155 and hyperimmune fragments thereof. Accordingly, the pre- 
sent invention also relates to a hyperimmune serum-reactive anti- 
gen obtainable by the method according to the present invention 
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and being selected from the group consisting of the sequences 
listed in any one of Tables 2a, 2b, 2c, 2d, 3, 4 and 5, espe- 
cially selected from the group consisting of Seq.ID No. 56, 57, 
59, 60, 67, 70, 72, 73, 74, 75, 76/ 77, 78, 79, 80, 81, 82, 85, 
87, 88, 89, 90, 92, 95, 96, 97, 99, 100, 101, 102, 103, 104, 106, 
108, 110, 112, 114, 116, 118, 120, 122, 126, 128, 132, 134, 138, 
140, 142, 151, 152, 154, 155 and hyperimmune fragments thereof. 

Antigens from Staphylococcus aureus and Staphylococcus epider- 
midis have been extracted by the method according to the present 
invention which may be used in the manufacture of a pharmaceuti- 
cal preparation, especially for the manufacture of a vaccine 
against Staphylococcus aureus and Staphylococcus epidermidis in- 
fections. Examples of such hyperimmune serum-reactive antigens of 
Staphylococcus aureus and Staphylococcus epidermidis to be used 
in a pharmaceutical preparation are selected from the group con- 
sisting of the sequences listed in any one of Tables 2a, 2b, 2c, 
2d, 3, 4 and 5, especially selected from the group consisting of 
Seq.ID No. 55, 56, 57, 58, 59, 60, 62, 66, 67, 70, 71, 72, 73, 
74, 75, 76, 77, 78,. 79, 80, 81, 82, 83, 84, 85, 87, 88, 89, 90, 
92, 94, 95, 96, 97, 99, 100, 101, 102, 103, 104, 106, 108, 110, 
112, 114, 116, 118, 120, 122, 126, 128, 130, 132, 134, 138, 140, 
142, 151, 152, 154, 155, 158 and hyperimmune fragments thereof 
for the manufacture of a pharmaceutical preparation, especially 
for the manufacture of a vaccine against Staphylococcus aureus 
and Staphylococcus epidermidis infections. 

A hyperimmune fragment is defined as a fragment of the identified 
antigen which is for itself antigenic or may be made antigenic 
when provided as a hapten. Therefore, also antigen or antigenic 
fragments showing one or (for longer fragments) only a few amino 
acid exchanges are enabled with the present invention, provided 
that the antigenic capacities of such fragments with amino acid 
exchanges are not severely deteriorated on the exchange (s) . i.e. 
suited for eliciting an appropriate immune response in a individ- 
ual vaccinated with this antigen and identified by individual an- 
tibody preparations from individual sera. 

preferred examples of such hyperimmune fragments of a hyperimmune 
serum-reactive antigen are selected from the group consisting of 
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peptides comprising the amino acid sequences of column "predicted 
immunogenic aa", "Location of identified immunogenic region" and 
"Serum reactivity with relevant region" of Tables 2a, 2b, 2c and 
2d and the amino acid sequences of column "Putative antigenic 
surface areas" of Table 4 and 5, especially peptides comprising 
amino acid No. aa 12-29, 34-40, 63-71, 101-110, 114-122, 130-138, 
140-195, 197-209, 215-229, 239-253, 255-274 and 39-94 of Seq.ID 
No. 55, 

aa 5-39, 111-117, 125-132, 134-141, 167-191, 196-202, 214-232, 
236-241, 244-249, 292-297, 319-328, 336-341, 365-380, 385-391, 
407-416, 420-429, 435-441, 452-461, 477-488, 491-498, 518-532, 
545-556, 569-576, 581-587, 595-602, 604-609, 617-640, 643-651, 
702-715, 723-731, 786-793, 805-811, 826-839, 874-889, 37-49-, 63- 
77 and 274-334, of Seq.ID No. 56, 

aa 28-55, 82-100, 105-111, 125-131, 137-143, 1-49, of Seq.ID No. 
57, 

aa 33-43, 45-51, 57-63, 65-72, 80-96, 99-110, 123-129, 161-171, 
173-179, 185-191, 193-200, 208-224, 227-246, 252-258, 294-308, C 
321-329, 344 T 352, 691-707, 358-411 and 588-606, of .Seq.ID No. 58, 
aa 16-38, 71-77, 87-94, 105-112, 124-144, 158-164, 169-177, 180- 
186, 194-204, 221-228, 236-245, 250-267, 336-343, 363-378, 385- 
394, 406-412, 423-440, 443-449, 401-494, of Seq.ID No. 59, 
aa 18-23, 42-55, 69-77, 85-98, 129-136, 182-188, 214-220, 229- 
235, 242-248, 251-258, 281-292, 309-316, 333-343, 348-354, 361-'-'' 
367, 393-407, 441-447, 481-488, 493-505, 510-515, 517-527, 530- 
535,. 540-549, 564-583, 593-599, 608-621, 636-645, 656-670, 674- 
687, 697-708, 726-734, 755-760, 765-772, 785-792, 798-815, 819- 
824, 826-838, 846-852, 889-904, 907-913, 932-939, 956-964, 982- 
1000, 1008-1015, 1017-1024., 1028-1034, 1059-1065, 1078-1084, - 
1122-1129, 1134-1143, 1180-1186, 1188-1194, 1205-1215, 1224-1230, 
1276-1283, 1333-1339, 1377-1382, 1415-1421, 1448-1459, 1467-1472, 
1537-1545, 1556-1566, 1647-1654, 1666-1675, 1683-1689, 1722-1737, 
1740-1754, 1756-1762, 1764-1773, 1775-1783, 1800-1809, 1811-1819, 
1839-1851, 1859-1866, 1876-1882, 1930-1939, 1947-1954, 1978-1985, 
1999-2007, 2015-2029, 2080-2086, 2094-2100, 2112-2118, 2196-2205, 
2232-2243, 198-258, 646-727 and 2104-2206, of Seq.ID No. 60, 
aa 10-29, 46-56, 63-74, 83-105, 107-114, 138-145, 170-184, 186- 
193, 216-221, 242-248, 277-289, 303-311, 346-360, 379-389, 422- 
428, 446-453, 459-469, 479-489, 496-501, 83-156, of Seq.ID No. 
62, 
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aa 14-22, 32-40, 52-58, 61-77, 81-93, 111-117, 124-138, 151-190, 
193-214, 224-244, 253-277., 287-295, 307-324. 326-332, 348-355, 
357-362, 384-394, 397-434, 437-460, 489-496, 503-510, 516-522, 
528-539, 541-547, 552-558, 563-573, 589-595, 602-624, 626-632, 
651-667, 673-689, 694-706, 712-739, 756-790, 403-462, of Seq.ID 
No. 66, 

aa 49-56, 62-68, 83-89, 92-98, 109-115, 124-131, 142-159, 161- 
167, 169-175, 177-188, 196-224, 230-243, 246-252, 34-46, of 
Seq.ID No. 67, f I 

aa 11-20, 26-47, 69-75, 84-92, 102-109, 119-136, 139-147, 160- 
170, 178-185, 190-196, 208-215, 225-233, 245-250, 265-272, 277- 
.284, 300-306, 346-357, 373-379, 384-390, 429-435, 471-481, 502- 
507, 536-561, .663-688, 791-816, 905-910, 919-933, 977-985, 1001- 
1010, 1052-1057, 1070-1077, 1082-1087, 1094-1112, 493-587, 633- 
715 and 704-760, of Seq.ID No. 70, 

aa.6-20, 53-63, 83-90, 135-146, 195-208, 244-259, 263-314, 319- 
327, 337-349, 353-362, 365-374, 380-390, 397-405, 407-415, 208- 
287 and 286-314, of Seq.ID No. 71, 

aa 10-26, 31-43, 46-58, 61-66, 69-79, 85-92, 100-115, 120-126, 
128-135, 149-155, 167-173, 178-187, 189-196, 202-222, 225-231, 
233-240, 245-251, 257-263, 271-292, 314-322, 325-334, 339-345, 
59-74, of Seq.ID No. 72, 

aa 4-9, 15-26, '65-76, 108-115, 119-128, 144-153, 38-52 and 66- 
114, of Seq.ID No. 73, 

aa 5-22, 42-50, 74-81, 139-145, 167-178, 220-230, 246-253, 255- 
264, 137-237 and 250-267, of Seq.ID No. 74, 

aa 10-26, 31-44, 60-66, 99-104, 146-153, 163-169, 197-205, 216- 
223, 226-238, 241-258, 271-280, 295-315, 346-351, 371-385, 396- 
407, 440-446, 452-457, 460-466, 492-510, 537-543, 546-551, 565- 
582, 590-595, 635-650, 672-678, 686-701, 705-712, 714-721, 725- 
731, 762-768, 800-805, 672-727, of Seq.ID No. 75, 
aa 5-32, 35-48, 55-76, of Seq.ID No. 76, 

aa 7-35, 54-59, 247-261, 263-272, 302-320, 330-339, 368-374, 382- 
411, 126-143 and 168-186, of Seq.ID No. 77, 

aa 5-24, 88-94, 102-113, 132-143, 163-173, 216-224, 254-269, 273- 
278, 305-313, 321-327, 334-341, 31-61 and 58-74, of Seq.ID No. 
78, 

aa 16-24, 32-39, 43-49, 64-71, 93-99, 126-141, 144-156, 210-218, 

226-233, 265-273, 276-284, 158-220, of Seq.ID No. 79, 

aa 49-72, 76-83, 95-105, 135-146, 148-164, 183-205, 57-128, of 
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Seq.ID No. 80, 

aa 6-15, 22-32, 58-73, 82-88, 97-109, 120-131, 134-140, 151-163, 
179-185, 219-230, 242-255, 271-277, 288-293, 305-319, 345-356, 
368-381, 397-406, 408-420, 427-437, 448-454, 473-482,- 498-505, 
529-535, 550-563, 573-580, 582-590, 600-605, 618-627, 677-685, 
718-725, 729-735, 744-759, 773-784, 789-794, 820-837, 902-908, 
916-921, 929-935, 949-955, 1001-1008, 1026-1032, 1074-1083, 1088- 
1094, 1108-1117, 1137-1142, 1159-1177, 1183-1194, 1214-1220, 
1236-1252, 1261-1269, 1289-1294, 1311-1329, 1336-1341, 1406-1413, 
1419-1432, 1437-1457, 1464-1503, 1519-1525, 1531-1537, 1539-1557, 
1560-1567, 1611-1618, 1620-1629, 1697-1704, 1712-1719, 1726-1736, 
1781-1786, 1797-1817, 1848-1854, 1879-1890, 1919-1925, 1946-1953, 
1974-1979, 5 to 134, of Seq.ID No. 81, 

aa 6-33, 40-46, 51-59, 61-77, 84-104, 112-118, 124-187, 194-248, 
252-296, 308-325, 327-361, 367-393, 396-437, 452-479, 484-520, 
535-545, 558-574, 582-614, 627-633, 656-663, .671-678, 698-704, 
713-722, 725-742, 744-755, 770-784, 786-800, 816-822, 827-837, 
483-511, of Seq.ID No. 82, 

aa 4-19, 57-70, 79-88, 126-132, 144-159, 161-167, 180-198, 200- 
212, 233-240, 248-255, 276-286, 298-304, 309-323, 332-346, 357- 
366, 374-391, 394-406, 450-456, 466-473, 479-487, 498-505, 507- 
519, 521-530, 532-540, 555-565, 571-581, 600-611, 619-625, 634- 
642, 650-656, 658-665, 676-682, 690-699, 724-733, 740-771, 774- 
784, 791-797, 808-815> 821-828, 832-838, 876-881, 893-906, 922- 
929, 938-943, 948-953, 969-976, 1002-1008, 1015-1035, 1056-1069, 
1105-ill6, 1124-1135, 1144-1151, 1173-1181, 1186-1191, 1206-1215, 
1225-1230, 1235-1242, 6-66, 65-124 and 590-604, of Seq.ID No. 83, 
aa 5-32, 66-72, 87-98, 104-112, 116-124, 128-137, 162-168, 174- 
183, 248-254, 261-266, 289-303, 312-331, 174-249, of Seq.ID No. 
84, 

aa 4-21, 28-40, 45-52, 59-71, 92-107, 123-137, 159-174, 190-202, 
220-229, 232-241, 282-296, 302-308, 312-331, 21-118, of Seq.ID 
No. 85, 

aa 9-28, 43-48, 56-75, 109-126, 128-141, 143-162, 164-195, 197- 

216, 234-242, 244-251, 168-181, of Seq.ID No. 87, 

aa 4-10, 20-42, 50-86, 88-98, 102-171, 176-182, 189-221, 223-244, 

246-268, 276-284, 296-329, 112-188, of Seq.ID No. 88, 

aa 4-9, 13-24, 26-34, 37-43, 45-51, 59-73,' 90-96, 99-113, 160- 

173, 178-184, 218-228, 233-238, 255-262, 45-105, 103-166 and 66- 

153, of Seq.ID No. 89, 
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aa 13-27, 42-63, 107-191, 198-215, 218-225, 233-250, 474-367, of 
Seq.ID No. 90; 

aa 26-53, 95-123, 164-176, 189-199, 8-48, of Seq.ID No. 92, 
aa 7-13, 15-23, 26-33, 68-81, 84-90, 106-117, 129-137, 140-159, 
165-172, 177-230, 234-240, 258-278, 295-319, 22-56, 23-99, 97- 
115, 233-250 and 245-265, of Seq.ID No. 94, 

aa 13-36, 40-49, 111-118, 134-140, 159-164, 173-183, 208-220, 
232-241, 245-254, 262-271, 280-286, 295-301, 303-310, 319-324, 
332-339, 1-85, 54-121 and 103-185, of Seq.ID No. 95, 
aa 39-44, 46-80, 92-98, 105-113, 118-123, 133-165, 176-208, 226- 
238, 240-255, 279-285, 298-330, 338-345, 350-357, 365-372, 397- 
402, 409-415, 465-473, 488-515, 517-535, 542-550, 554-590, 593-. 
601, 603-620, 627-653, 660-665, 674-687, 698-718, 726-739, 386- 
402, of Seq.ID No. 96, 

aa 5-32, 34-49, 1-43, of Seq.ID No. 97, 

aa 10-27, 37-56, 64-99, 106-119, 121-136, 139-145, 148-178, 190- 
216, 225-249, 251-276, 292-297, 312-321, 332-399, 403-458, 183- 
200, of Seq.ID No. 99, 

aa 5-12, 15-20, 43-49, 94-106, 110-116, 119-128, 153-163, 175- 
180, 185-191, 198-209, 244-252, 254-264, 266-273, 280-288, 290- 
297, 63-126, of Seq.ID No. 100, 

aa 5-44, 47-55, 62-68, 70-78, 93-100, 128-151, 166-171, 176-308, 
1-59, of Seq.ID No. 101, 

aa 18-28, 36-49, 56-62, 67-84, 86-95, 102-153, 180-195, 198-218, • 
254-280, 284-296, 301-325, 327-348, 353-390, 397-402, 407-414, 
431-455, 328-394, of Seq.ID No. 102, 

aa 7-37, 56-71, 74-150, 155-162, 183-203, 211-222, 224-234, 242- 
272, 77-128, of Seq.ID No. 103, 

aa 34-58, 63-69, 74-86, 92-101, 130-138, 142-150, 158-191, 199- 

207, 210-221, 234-249, 252-271, 5-48, of Seq.ID No. 104, 

aa 12-36, 43-50, 58-65, 73-78, 80-87, 108-139, 147-153, 159-172, 

190-203, 211-216, 224-232, 234-246, 256-261, 273-279, 286-293, 

299-306, 340-346, 354-366, 167-181, of Seq.ID No. 106, 

aa 61-75, 82-87, 97-104, 113-123, 128-133, 203-216, 224-229, 

236-246, 251-258, 271-286, 288-294, 301-310, 316-329, 337-346, 

348-371, 394-406, 418-435, 440-452 of Seq.ID No. 112, 

aa 30-37, 44-55, 83-91, . 101-118, 121-128, 136-149, 175-183, 185- 

193, 206-212, 222-229, 235-242 of Seq.ID No. 114, 

aa 28-38, 76-91, 102-109, 118-141, 146-153, 155-161, 165-179, 

186-202, 215-221, 234-249, 262-269, 276-282, 289-302, 306-314, 
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321-326, 338-345, 360-369, 385-391 of Seg.ID No. 116, 
aa 9-33, 56-62,75-84, 99-105, 122-127, 163-180, 186-192, 206- 
228, 233-240, 254-262, 275-283, 289-296, 322-330, 348-355, 416- 
424, 426-438, 441-452, 484-491, 522-528, 541-549, 563-569, 578- 
584, 624-641, 527-544, of Seq.ID No. 142, 

aa 37-42, 57-62, .121-135, 139-145, 183-190, 204-212, 220-227, 
242-248, 278-288, 295-30, 304-309, 335-341, 396-404, 412-433, 
443-449. 497-503, 505-513, 539-545, 552-558, 601-617, 629-649, ' 
702-711, 736-745, 793-804, 814-829, 843-858, 864-885, 889-895, 
905-913, 919-929, 937-943, 957-965, 970-986, 990-1030, 1038-1049, 
1063-1072, 1080-1091, 1093-1116, 1126-1136, 1145-1157, 1163-1171, 
1177-1183, 1189-1196, 1211-1218, 1225-1235, 1242-1256, 1261-1269, 
624-684, of Seq.ID No. 151, 

aa 8-23, 31-38, 42-49, 61-77, 83-90, 99-108, 110-119, 140-147, 
149-155, 159-171, 180-185, 189-209, 228-234, 245-262, 264-275, 
280-302, 304-330, 343-360, 391-409, 432-437, 454-463, 467-474, 
478-485, 515-528, 532-539, 553-567, 569-581, 586-592, 605-612, 
627-635, 639-656, 671-682, 700-714, 731-747, 754-770, 775-791, 
797-834, 838-848, 872-891, 927-933, 935-942, 948-968, 976-986, 
1000-1007, 1029-1037, 630-700, of Seq.ID No. 152, 
aa 17-25, 27-55, 84-90, 95-101, 115-121, 55-101, of Seq.ID No. 
154,. 

aa 13-28, 40-46, 69-75, 86-92, 114-120, 126-137, 155-172, 182- 
193, 199-206, 213-221, 232-238, 243-253, 270-276, 284-290, 22- 
100, of Seq.ID No. 155 and 

aa 7-19, 46-57, 85-91, 110-117, 125-133, 140-149, 156-163, 198- 
204, 236-251, 269-275, 283-290, 318-323, 347-363, 9-42 and 158- 
174, of Seq.ID No. 158,- 

aa 7-14, 21-30, 34-50, 52-63, 65-72, 77-84, 109-124, 129-152, 
158-163, 175-190, 193-216, 219-234 of Seq.ID. No. 168, 
aa 5-24, 38-44, 100-106, 118-130, 144-154, 204-210, 218-223, 228- 
243, 257-264, 266-286, 292-299 of Seq.ID. No. 174, 
aa 29-44, 74-83, 105-113, 119-125, 130-148, 155-175, 182-190, 
198-211, 238-245 of Seq.ID. No. 176, and fragments comprising at 
least 6, preferably more than 8, especially more than 10 aa of 
said sequences . All these fragments individually and each inde- 
pendently form a preferred selected aspect of the present inven- 
tion. 



Especially suited helper epitopes may also be derived from these 
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antigens. Especially preferred helper epitopes are peptides com- 
prising fragments selected from the peptides mentioned in column 
"Putative antigenic surface areas" in Tables 4 and 5 and from the 
group of aa 6-40, 583-598, 620-646 and 871-896 of Seq.ID.No.56, 
aa 24-53 of Seq.ID.No.70, aa 240-260 of Seq.ID.No. 74, aa 1660- 
1682 and 1746-1790 of Seq.ID.No. 81, aa 1-29, 680-709, and 878- 
902 of Seq.ID.No. 83, aa 96-136 of Seq.ID.No. 89, aa 1-29, 226- ' 
269 and 275-326 of Seq.ID.No. 94, aa 23-47 and 107-156 of 
Seq.ID.No. 114 and aa 24-53 of Seq.ID.No. .142 and fragments 
thereof being T-cell epitopes. 

According to another aspect, the present invention relates to a 
vaccine comprising such a hyperimmune serum-reactive antigen or a 
fragment thereof as identified above for Staphylococcus aureus 
and Staphylococcus epidermidis. Such a vaccine may comprise one 
or more antigens against S. aureus or S. epidermidis. Optionally, 
such S. aureus or S. epidermidis antigens may also be combined 
with antigens against other pathogens in a combination vaccine. 
Preferably this vaccine further comprises an immunostimulatory 
substance, preferably selected from the group comprising polyca- 
tionic polymers, especially polycationic peptides, immunostimula- 
tory deoxynucleotides (ODNs), neuroactive compounds, especially 
human growth hormone, alumn, Freund's complete or incomplete ad- 
juvans or combinations thereof. Such a vaccine may also comprise 
the antigen displayed on a surface display protein platform on 
the surface of a genetically engineered microorganism such as E. 
coli. 

According to another aspect, the present invention relates to 
specific preparations comprising antibodies raised against at 
least one of the Staphylococcus aureus and Staphylococcus epider- 
midis antigens or Staphylococcus aureus and Staphylococcus epi- 
dermidis antigen fragments as defined above. These antibodies are 
preferably monoclonal antibodies. 

,a 

Methods for producing such antibody preparations, polyclonal or 
monoclonal, are well available to the man skilled in the art and 
properly described in the prior .art. A preferred method for pro- 
ducing such monoclonal antibody preparation is characterized by 
the following steps 
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•initiating an immune response in a non human animal by admin- 
istering a Staphylococcus antigen or a fragment thereof, as de- 
fined above, to said animal, 

•removing the spleen or spleen cells from said animal, 
•producing hybridoma cells of said spleen or spleen cells, 
•selecting and cloning hybridoma cells specific for said anti- 
gen and 

•producing the antibody preparation by cultivation of said 
cloned hybridoma cells and optionally further purification 
steps . 

Preferably, removing of the spleen or spleen cells is connected 
with killing said animal. 

Monoclonal antibodies and fragments thereof can be chimerized or 
humanized (Graziano et al. 1995) to enable repeated administra- 
tion. Alternatively human monoclonal antibodies and fragments 
thereof can be obtained from phage-display libraries (McGuinnes 
et al., 1996) or from transgenic animals (Bruggemann et al., 
1996) . 

A preferred method for producing polyclonal antibody preparations 
to said Staphylococcus aureus or Staphylococcus epidermidis anti- 
gens identified with the present invention is characterized by 
the following steps 

•initiating an immune response in a non human animal by admin- 
istering a Staphylococcus antigen or a fragment thereof, as de- 
fined above, to said animal, 

•removing an antibody containing body fluid from said animal, 
•and 

•producing the antibody preparation by subjecting said antibody 
containing body fluid to further purification steps. 

These monoclonal or polyclonal antibody preparations may be used 
for the manufacture of a medicament for treating or preventing 
diseases due to staphylococcal infection. Moreover, they may be 
used for the diagnostic and imaging purposes. 

The method is further described in the following examples and in 
the figures, but should not be restricted thereto. 
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Figure 1 shows the pre-selection of sera based on anti-staphylo- 
coccal antibody titers measured by ELISA. 

Figure. 2 shows the size distribution of DNA fragments in the 
LSA50/6 library in pMAL4.1. 

Figure 3 shows the MACS selection with biotinylated human serum. 
The LSA50/6 library in pMAL9.1 was screened with 10 ]xg biotiny- 
lated, human serum in the first (A) and with 1 ]ig in the second 
selection round (B) . P. serum, patient serum; B. serum, infant se- 
rum. Number of cells selected after the 2 nd and 3 rd elution are 
shown for each selection round. 

i. * 

Figure 4 shows the serum reactivity with specific clones isolated 
by bacterial surface display as analyzed by Western blot analysis 
with patient serum at a dilution of 1 : 5000. 

Figure 5 shows peptide ELISA with serum from patients and healthy 
individuals with an epitope identified by ribosome display. 

Figure 6 shows representative 2D Immunoblot of S. aureus surface 
proteins detected with human sera. 800 ]ig protein from S. au- 
reus /COL grown on BHI were resolved by .IEF (pi 4-7) and SDS-PAGE 
(9-16%), and subsequently transferred to PVDF membrane. After 
blocking, the membrane was incubated with sera IC35 (1:20,000). 
Binding of serum IgG was visualized by an anti-human IgG/HRPO 
conjugate and ECL development'. 

Figure 7 demonstrates a representative 2D gel showing S. aureus 
surface proteins stained by Coomassie Blue. 1 mg protein from S. 
aureus /COL were resolved by IEF (pi 4-7) and SDS-PAGE (9-16%) . 
Spots selected for sequencing after serological proteome analysis 
are marked. 

Figures 8Aand 8B show the structure of LPXTG cell wall proteins. 

Figure 9 shows the IgG response in uninfected (N, C) and infected 
(P) patients to LPXTGV, a novel antigen and probable surface ad- 
hesin of S. aureus, discovered by both the inventive bacterial 



WO 02/059148 



PCT/EP02/00546 



- 31 - 

surface-display and proteomics approaches. 

Figure 10 shows the surface staining of S. aureus with purified 
anti-LPXTGV IgGs. 

Figure 11 shows a 2D gel where S. aureus surface proteins are 
stained by Coomassie Blue (left) . 1 mg protein from S. aureus/agr 
grown to early log phase was resolved by IEF (pi 6-11) and SDS- 
PAGE (9-16%) . Spots selected for sequencing after serological 
proteome analysis are marked. Corresponding 2D-immunoblot 

(right) . 800 \xg protein from the same preparation was resolved in 
parallel by 2DE 7 and subsequently transferred to PVDF membrane. 
After blocking, the membrane was incubated with the P-pool 

(1:10,000). Binding of serum IgG was visualized by an anti-human 
IgG/HRPO conjugate and ECL development. 



EXAMPLES 

Discovery of novel Staphyloccocus aureus antigens 
Example 1: Preparation of antibodies from human serum 

The antibodies produced against staphylococci by the human immune 
system and present in human sera are indicative of the in vivo 
expression of the antigenic proteins and -their immunogenic! ty. 
These molecules are essential for the identification of individ- 
ual antigens in the approach as the present invention which is 
based on the interaction of the specific anti-staphylococcal an- 
tibodies and the corresponding S. aureus peptides or proteins. To 
gain access to relevant antibody repertoires, human sera were 
collected from I. patients with acute S. aureus infections, such 
as bacteriaemia, sepsis, infections of intravascular and percutan 
catheters and devices, wound infections, and superficial and deep 
soft tissue infection. S. aureus was shown to be the causative 
agent by medical microbiological tests. II. A collection of serum 
samples from uninfected adults was also included in the present 
analysis, since staphylococcal infections are common, and anti- 
bodies are present as a consequence of natural immunization from 
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previous encounters with Staphylococci from skin and soft tissue 
infections (furunculus, wound infection, periodontitits etc.). 

The sera were characterized for S. aureus antibodies by a series 
of ELISA assays. Several styaphylococcal antigens have been used 
to prove that the titer measured was not a result of the sum of 
cross-reactive antibodies. For that purpose not only whole cell 
S. aureus (protein A deficient) extracts (grown under different 
conditions) or whole bacteria were used in the ELISA assays, but 
also individual cell wall components, such as lipoteichoic acid 
and peptidoglycan isolated from S. aureus. More importantly, a 
recombinant protein collection was established representing known 
staphylococcal cell surface proteins for the better characteriza- 
tion of the present human sera collections. 

□ 

Recently it was reported that not only IgG, but also IgA serum 
antibodies can be recognized by the FcRIll receptors of PMNs and 
promote opsonization (Phillips-Quagliata et ai., 2000; Shibuya et 
al., 2000). The primary role of IgA antibodies is neutralization, 
mainly at the mucosal surface. The level of serum IgA reflects 
the quality, quantity and specificity of the dimeric secretory 
IgA. For that reason the serum collection was not only analyzed 
for anti-staphylococcal IgG, but also for IgA levels. In the 
ELISA assays highly specific secondary reagents were used to de- 
tect antibodies from the high affinity types, such as IgG and 
IgA, and avoided IgM. Production of IgM antibodies occurs during 
the primary adaptive humoral response, and results in low affin- 
ity antibodies, while IgG and IgA antibodies had already under- 
gone affinity maturation, and are more valuable in fighting or 
preventing disease 

Experimental procedures 

Enzyme linked immune assay (ELISA) . ELISA plates were coated with 
2-10 ug/ml of the different antigens in coating buffer (sodium 
carbonate pH 9.2). Serial dilutions of sera (100-100.000) were 
made in TBS-BSA. Highly specific (cross-adsorbed) HRP (Horse Rad- 
ish Peroxidase) -labeled anti-human IgG or anti-human IgA secon- 
dary antibodies (Southern Biotech) were used according to the 
manufacturers' recommendations (~ 2.000x). Antigen-antibody com- 
plexes were quantified by measuring the conversion of the sub- 
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strate (ABTS) to colored product based on OD 405mQ readings in an 

automated ELISA reader (Wallace Victor 1420) . The titers were 
compared at given dilution where the dilution response was linear 
(Table 1) . The ~ 100 sera were ranked based on the reactivity 
against multiple staphylococcal components, and the highest ones 
(above 90 percentile) were selected for further analysis in anti- 
gen identification. Importantly, the anti-staphylococcal antibod- 
ies from sera of clinically healthy individuals proved to be very 
stable, giving the same high ELISA titers against all the staphy- 
lococcal antigens measured after 3, 6 and 9 months (data not 
shown) . In contrast, anti-S. aureus antibodies in patients de- 
crease, then disappear after a couple of weeks following the in- 
fection (Coloque-Navarro et al, 1998). However, antibodies from 
patients are very important, since these are direct proof of the 
in vivo expression of the bacterial antigens tested in or ELISAs 
or identified as immunogenic during the screens according to the 
present invention. 

This comprehensive approach followed during antibody characteri- 
zation is unique, and led to unambiguous identification of anti- 
staphylococcal hyperimmune sera. 

Purification of antibodies for genomic screening. Five sera from 
both the patient and the noninfected group were selected based on 
the overall anti-staphylococcal titers. Antibodies against E. 
coli proteins were removed by either incubating the heat inacti- 
vated sera with whole cell E. coli (DH5a, transformed with 
pHIEll, grown under the same condition as used for bacterial dis- 
play) or with E. coli lysate affinity chromatography for ribosome 
display. Highly enriched preparations of igG from the pooled, de- 
pleted sera were generated by protein G affinity chromatography, 
according to the manufacturer's instructions (UltraLink Immobi- 
lized Protein G, Pierce) . IgA antibodies were purified also by 
affinity chromatography using biotin-labeled anti-human IgA 
(Southern Biotech) immobilized on Streptavidin-agarose (GIBCO 
BRIi) . The efficiency of depletion and purification was checked by 
SDS-PAGE, Western blotting, ELISA, and protein concentration 
measurements. For proteomics, the depletion the IgG and IgA 
preparation was not necessary, since the secondary reagent en- 
sured the specificity. 
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Example 2: Generation of highly random, frame-selected, small- 
fragment, genomic DMA libraries of Staphylococcus aureus 

Experimental procedures 

" '^Preparation of staphylococcal genomic DNA. This method was devel- 
oped as a modification of two previously published protocols (So- 
hail, 1998, Betley et al., 1984) and originally specifically 
adapted for the methicillin resistant Staphylococcus aureus 
strain COL to obtain genomic DNA in high quality and large scale. 
500 ml BHI (Brain Heart Infusion) medium supplemented with 
5 ug/ml Tetracycline was inoculated with bacteria from a frozen 
stab and grown with aeration and shaking for 18 h at 37°. The 
culture was then harvested in two aliquots of 250 ml each, cen- 
trifuged with 1600 x g for 15 min and the supernatant was re- 
moved. Bacterial pellets were carefully re-suspended in 26 ml of 
0.1 mM Tris-HCl, pH 7.6 and centrifuged again with 1600 x g for 
15 min. Pellets were re-suspended in 20 ml of 1 mM Tris-HCl, pH 
7.6, 0.1 mM EDTA and transferred into sterile 50 ml polypropylene 

" tubes. 1 ml of 10 mg/ml heat treated RNase A and 200 U of RNase 
Tl were added to each tube and the solution mixed carefully. 
250 pil of Lysostaphin (10 mg/ml stock, freshly prepared in ddH 2 0) 

was then added to the tubes, mixed thoroughly and incubated at 
40 °C for 10 min in a shaking water bath under continuous agita- 
tion. After the addition of 1 ml 10 % SDS, 40 \xl of Proteinase K 
(25 mg/ml stock) and 100 ill of Pronase (10 mg/ml) , tubes were 
again inverted several times and incubated at 40°C for 5 min in a 
shaking water bath. 3.75 ml of 5 M NaCl and 2.5 ml of cetyl tri- 
methyl-ammonium bromide solution (CTAB) (10% w/v, 4% w/v NaCl) 
were then added and tubes were further incubated at 65°C in a 
shaking water bath for 10 min. Samples were cooled to room tem- 
perature and extracted with PhOH/CHCl 3 /IAA (25:24:1) and with 

CHCl a /lAA (24:1). Aqueous phases were carefully collected and 
transferred to new sterile 50 -ml tubes. To each tube 1.5 ml of 
Strataclean™ Resin was added, mixed gently but thoroughly and in- 
cubated for one minute at room temperature. Samples were centri- 
fuged and the upper layers containing the DNA were collected into 
clean 50ml-tubes. DNA was precipitated at room temperature by 
adding 0.6 x volume of Isopropanol, spooled . from- the solution! J 
with a sterile Pasteur pipette and transferred into tubes con- 
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taining 80% ice cold ethanol. DNA was recovered by centrifuging 
the precipitates with 10-12 000 x g, then dried on air and dis- 
solved in ddH 2 0. 

Preparation of small genomic DNA fragments. Genomic DNA fragments 
were mechanically sheared into fragments ranging in size between 
150 and 300 bp using a cup-horn sonicator (Bandelin Sonoplus UV 
2200 sonicator equipped with a BBS cup horn, 10 sec. pulses at 
100 % power output) or into fragments of size between 50 and 
70 bp by mild DNase I treatment (Novagen) . It was observed that 
sonication yielded a much tighter fragment size distribution when 
breaking the DNA into fragments of the 150-300 bp size range. 
However, despite extensive exposure of the DNA to ultrasonic 
wave-induced hydromechanical shearing force, subsequent decrease 
in fragment size could not be efficiently and reproducibly 
achieved. Therefore, fragments of 50 to 70 bp in size were ob- 
tained by mild DNase I treatment using Novagen's shotgun cleavage 
kit. A 1:20 dilution of DNase I provided with the kit was pre- 
pared and the digestion was performed in the' presence of MnCl 2 in 

a 60 ul volume at 20°C for 5 min to ensure double- stranded cleav- 
age by the enzyme. Reactions were stopped with 2 ill of 0.5 M EDTA 
and the fragmentation efficiency was evaluated on a 2% TAE-aga- 
rose gel. This treatment resulted in total fragmentation of ge- 
nomic DNA into near 50-70 bp fragments. Fragments were then 
blunt-ended twice using T4 DNA Polymerase in the presence of 
100 yM each of dNTPs to ensure efficient flushing of the ends. 
Fragments were used immediately in ligation reactions or frozen 
at -20°C for subsequent use. 

Description of the vectors. The vector pMAL4.1 was constructed on 
a pEHl backbone (Hashemzadeh-Bonehi et al., 1998) with the Kana- 
mycin resistance gene*. In addition it harbors a b-lactamase (bla) 
gene cloned into the multiple cloning site. The bla gene is pre- 
ceded by the leader peptide sequence of ompA to ensure efficient 
secretion across the cytoplasmic membrane. A Sma I restriction 
site serves for library insertion. The Sma I site is flanked by 
an upstream Fsel site and a downstream NotI site which were used 
for recovery of the selected fragments. The three restriction 
sites axe inserted after the.ompA leader sequence in such a way 
that the bla gene is transcribed in the -1 reading frame result- 
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ing in a stop codon 15 bp. after the Notl site. A +1 bp insertion 

restores the bla ORF so that b-lactamase protein is produced with 
a consequent gain of Arnpicillin resistance. 

The vector pMAL4.31 was constructed on a pASK-IBA backbone 
(Skerra, 1994) with the b-lactamase gene exchanged with the Kana- 
mycin resistance gene. In addition it harbors a b-lactamase (bla) 
gene cloned into the multiple cloning site. The sequence encoding 
mature b-lactamase is preceded by the leader peptide sequence of 
oittpA to allow efficient secretion across the cytoplasmic mem- 
brane. Furthermore a sequence encoding the first 12 amino ac- 
ids (spacer sequence) of mature b-lactamase follows the ompA 
leader peptide sequence to avoid fusion of sequences immediately 
after the leader peptidase cleavage site, since e.g. clusters of 
positive charged amino acids in this region would decrease or 
abolish translocation across the cytoplasmic membrane (Kajava et 
al., 2000). A Smal restriction site serves for library insertion. 
The Smal site is flanked by an upstream Fsel site and a down- 
stream Notl site which were used for recovery of the selected 
fragment. The three restriction sites are inserted after the se- 
quence encoding the 12 amino acid spacer sequence in such a way 
that the bla gene is transcribed in the -1 reading frame result- 
ing in a stop codon 15 bp after the Notl site. A +1 bp. insertion 
restores the bla ORF so that b-lactamase protein, is produced with 
a consequent gain of Ampicillin resistance. 

The vector pMAL9.1 was constructed by cloning the lamB gene into 
the multiple cloning site of pEHl. Subsequently, a sequence was 
inserted in lamB after amino acid 154, containing the restriction 
sites Fsel, Smal and Notl. The reading frame for this insertion 
was chosen in a way that transfer of frame-selected DNA fragments 
excised by digestion with Fsel and Notl from plasmids pMAL4.1 or 
PMAL4.31 to plasmid pMAL9,l will yield a continuous reading frame 
of lamB and the respective insert. 

The vector pHIEll was constructed by cloning the fhuA gene into 
the multiple cloning site of pEHl. Thereafter, a sequence was in- 
serted in fhuA after amino acid 405, containing the restriction 
site Fsel, Xbal and Notl, The reading frame for this insertion 
was chosen in a way that transfer of -frame-selected DNA fragments 
excised by digestion with Fsel and Notl from plasmids pMAL4.1 or 
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pMAL4.31 to plasmid pHIEll will yield a continuous reading frame 
of fhuA and the respective insert. 

Cloning and evaluation of the library for frame selection. Ge- 
nomic S. aureus DNA fragments were ligated into the Smal site of 
either the vector pMAL4.1 or pMAL4.31. Recombinant DNA was elec- 
troporated into DH10B electrocompetent E. coli cells (GIBCO BRL) 
and trans formants plated on LB-agar supplemented with Kanamy- 
cin (50 ug/ml) and Ampicillin (50 yg/ml) . Plates were incubated 
over night at 37°C and colonies collected for large scale DNA ex- 
traction. A representative plate was stored and saved for col- 
lecting colonies for colony PCR analysis and large-scale 
sequencing. A simple colony PCR assay was used to initially de- 
termine the rough fragment size distribution as well as insertion 
efficiency. From sequencing data the precise fragment size was 
evaluated, junction intactness at the insertion site as well as 
the frame selection accuracy (3n+l rule) . 

Cloning and evaluation of the library for bacterial surface dis- 
play. Genomic DNA fragments were excised from the pMAL4.1 or 
pMAL4.31 vector, containing the S. aureus library with the re- 
striction enzymes Fsel and Notl. The entire population of frag- 
ments was then transferred into plasmids pMAL9.1 (LamB) or pHIEll 
(FhuA) which have been digested with Fsel and Notl. Using these 
two restriction enzymes, which recognise an 8 bp GC rich se- 
quence, the reading frame that was selected in the pMAL4.1 or 
pMAL4.31 vector is maintained in each of the platform vectors. 
The plasmid library was then transformed into E. coli DH5a cells 
by electroporation. Cells were plated onto large LB-agar plates 
supplemented with 50 ug/ml Kanamycin and grown over night at 37 °C 
at a density yielding clearly visible single colonies. Cells were . 
then scraped off the surface of these plates, washed with fresh 
LB medium and stored in aliquots for library screening at -80°C. 

Results 

Libraries for frame selection. Two libraries (LSA50/6 and 
LSA250/1) were generated in the pMAL4.1 vector with sizes of ap- 
proximately 50 and 250 bp, respectively. For both libraries a to- 
' tal number of clones after frame selection of l-2x 10 6 was 
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received using approximately 1 \xg of pMAL4.1 plasmid DNA and 50 
ng of fragmented genomic S. aureus DNA. To assess the randomness 
of the LSA50/6 library, 672 randomly chosen clones were se- 
quenced. The bioinformatic analysis showed that of these clones 
none was present more than once. Furthermore, it was shown that 
90% of the clones fell in the size range of 19 to 70 bp with an 
average size of 25 bp {Figure 2). All 672 sequences followed the 
3n+l rule, showing that all clones were properly frame selected. 

Bacterial surface display libraries. The display of peptides on 
the surface of E. coli required the transfer of the inserts from 
the LSA50/6 library from the frame selection vector pMAL4.1 to 
the display plasmids pMAL9.1 (LamB) or pHIEll (FhuA) . Genomic DNA 
fragments were excised by Fsel and NotI restriction and ligation 
of 5ng inserts with O.ljig plasmid DNA resulted in 2-5x 10 6 
clones. The clones were scraped off the LB plates and frozen 
without further amplification. 

Example 3: Identification of highly inmranogenic peptide sequences 
from S- aureus using bacterial surface displayed genomic librar- 
ies and human serum 

G 

Experimental procedures 

MACS screening. Approximately 2.5x 10 s cells from a given library 
.were grown in 5 ml LB-medium supplemented with 50 ug/ml Kanamycin 
for 2 h at 37°C. Expression was induced by the addition of 1 mM 
IPTG for 30 min. Cells were washed twice with fresh LB medium and 
approximately 2x 10 7 cells re-suspended in 100 p.1 LB medium and 
transferred to an Eppendorf tube-. 

10 ug of biotinylated, human serum was added to the cells and the 
suspension incubated over night at 4°C with gentle shaking. 900 
111 of LB medium was added, the suspension mixed and subsequently 
centrifuged for 10 min at 6000 rpm at 4°C. Cells were washed once 
with 1 ml LB and then re-suspended in 10.0 ill LB medium. 10 ]il of 
MACS microbeads coupled to streptavidin (Miltenyi Biotech, Ger- 
many) were added and the incubation continued for 20 min at 4°C. 
Thereafter 900 ul of LB medium was added and the MACS microbead 
cell suspension was loaded onto the equilibrated MS column (Mil- 
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tenyi Biotech, Germany) which was fixed to the magnet. (The MS 
columns were equilibrated by" washing once with 1 ml 70% EtOH and 
twice with 2 ml LB medium.) 

The column was then washed three times with 3 ml LB medium. The 
elution was performed by removing the magnet and washing with 2 
ml LB medium. After washing the column with 3 ml LB medium, the 2 
ml eluate was loaded a second time on the same column and the 
washing and elution process repeated. The loading, washing and 
elution process was performed a third time, resulting in a final 
eluate of 2 ml . 

A second round of screening was performed as follows. The cells 
from the final eluate were collected by centrifugation and re- 
suspended in 1 ml LB medium supplemented with 50 y.g/ml Kanamycin. 
The culture was incubated at 37°C for 90 min and then induced 
with 1 mM IPTG for 30 min. Cells were subsequently collected, 
washed once with 1 ml LB medium and suspended in 10 \xl LB medium. 
Since the volume was reduced, 1 \xg of human, biotinylated serum 
was added and the suspension incubated over night at 4°C with 
gentle shaking. All further steps were exactly the same as in the 
first selection round. Cells selected after two rounds of selec- 
tion were plated onto LB-agar plates supplemented with 50 ug/ml 
Kanamycin and grown over night at 37 °C. 

Evaluation of selected clones by sequencing and Western blot 
analysis. Selected clones were grown over night at 37°C in 3 ml 
LB medium supplemented with 50 tig/ml Kanamycin to prepare plasmid 
DNA using standard procedures. Sequencing was performed at MWG 
(Germany) or in a collaboration with TIGR (U.S.A.). 

For Western blot analysis approximately 10 to 20 ug of total cel- 
lular protein was separated by 10% SDS-PAGE and blotted onto Hy- 
bondc membrane (Amersham Pharmacia Biotech, England) . The LamB or 
FhuA fusion proteins were detected using human serum as the pri- 
mary antibody at a dilution of 1:5000 and anti human IgG antibod- 
ies coupled to HRP at a dilution of 1:5000 as secondary 
antibodies. Detection was performed using the ECL detection kit 
(Amersham Pharmacia Biotech, England) . Alternatively, rabbit anti 
FhuA or mouse anti LamB antibodies were used as primary antibod- 
ies in combination with the respective secondary antibodies cou- 
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pled to HRP for the detection of the fusion proteins. 



Results 

Screening of bacterial surface display libraries by magnetic ac- 
tivated cell sorting (MACS) using biotinylated human serum. The 
libraries LSA50/6 in'pMAL9.1 and LSA250/1 in pHIEll were screened 
with a pool of biotinylated, human patient sera (see Example 1) 
Preparation of antibodies from human serum) . The selection proce- 
dure, was performed as described under Experimental procedures. As 
a control, pooled human sera from infants that have most likely 
not been infected with S. aureus was used. Under the described 
conditions between 10 and 50 fold more cells with the patient 
compared to the infant serum were routinely selected (Figure 3) . 
To evaluate the performance of the screen, approximately 100 se- 
lected clones were picked randomly and subjected to Western blot 
analysis with the same pooled patient serum. This analysis re- 
vealed that 30 to 50% of the selected clones showed reactivity 
with antibodies present in patient serum whereas the control 
strain expressing LamB or FhuA without a S. aureus specific in- 
sert did not react with the same serum. Colony PCR analysis 
showed that all selected clones contained an insert in the ex- 
pected size range. 

Subsequent sequencing of a larger number of randomly picked 
clones (500 to 800 per screen) led to the identification of the 
gene and the corresponding peptide or protein sequence that was 
specifically recognized by the human patient serum used for 
screening. The frequency with which a specific clone is selected 
reflects at least in part the abundance and/or affinity of the 
specific antibodies in the serum used for selection .and recogniz- 
ing the epitope presented by this clone. In that regard it is 
striking that some clones (ORF2264, ORF1951, 0RFQ222, lipase and 
.IsaA) were picked up to 90 times, indicating their highly immuno- 
genic property. All clones that are presented in Table 2 have 
been verified by Western blot analysis using whole cellular ex- 
tracts from single clones to show the indicated reactivity with 
the pool of human serum used in the screen. 

It is further worth noticing that most of the genes identified by 
the bacterial surface display screen encode proteins that are ei- 
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ther attached to the surface of S. aureus and/or are secreted. 
This is in accordance with the expected role of surface attached 
or secreted proteins in virulence of S. aureus. 

Assessment of reactivity of highly immunogenic peptide sequences 
with different human sera. 10 to 30 different human patient sera 
were subsequently used to evaluate the presence of antibodies 
against the selected immunogenic peptide sequences that have been 
discovered in the screen according to the present invention. To 
eliminate possible cross-reactivity with proteins expressed by E. 
coli, all sera were pre-adsorbed with a total cellular lysate of 
E. coli DHa cells expressing FhuA protein. 

This analysis is summarized in Table 2 and as an example shown in 
Figure 4 and is indicative of the validity of the present screen. 
It further shows that already short selected epitopes can give 
rise to the production of antibodies in a large number of pa- 
tients (ORF1618, ORF1632, IsaA, Empbp, Protein A) . Those peptide 
sequences that are not recognized by a larger set of patient sera 
may still be part of an highly immunogenic protein, but the re- 
combinant protein itself may be tested for that purpose for each 
single case. 

Example 4: Identification of highly immunogenic peptide, se- 
quences from genomic fragments from S. aureus using ribosome 
display and human serum 

Experimental procedures 

Ribosome display screening: 2.4 ng of the genomic library from S. 
aureus LSA250/1 in pMAL4.1 {described above) was PCR amplified 
with oligos ICC277 and ICC202 in order to be used for ribosome 
display. Oligos ICC277 

(CGAATAATACGACTCACTATAGGGAGACCACAACGGTTTCCCACTAGTAATAAT^ 
TTTAAGAAGGAGATATATCCATGCAGaCCTTGGCCGGCCTCCC ) and ICC2 02 

( GGCCC ACCCGTGAAGGTGAGCCGGCGTAAGATGCTTTTCTGTGACTGG ) hybridize 5 ' 
and 3' of the Fse I-Not I insertion site of plasmid pMAL4.1, re- 
spectively. ICC277 introduces a T7 phage RNA polymerase promoter, 
a palindromic sequence resulting in a stem-loop structure on the 
RNA level, a ribosome binding site (RBS) and the translation 
start of gene 10 of the T7 phage including the ATG start codon. 
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Oligo ICC202 hybridizes at nucleotide position 668 of the £-lac- 
tamase open reading frame and also introduces a stem-loop struc- 
ture at the 3' end of the resulting RNA. PGR was performed with 
the High fidelity PCR kit (Roche Diagnostic) for 25 cycles at 
50°C hybridization temperature and otherwise standard conditions. 

The resulting PCR library was used in 5 consecutive rounds of se- 
lection and amplification by ribosome ■ display similar as de- 
scribed previously (Hanes et al . , 1997) but with modifications as 
described below. 

One round of ribosome display contained the following steps: In 
vitro transcription of 2 ]ig PCR product with the RiboMax kit 
(Promega) resulted in ca. 50 ]ig A. In vitro translation was per- 
formed for 9 minutes at 37°C in 22 yl volume with 4.4 jzl Premix Z 
{250 mM TRIS-acetate pH 7.5, 1.75 uriM of each amino acid, 10 mM 
ATP, 2.5 mM GTP, 5 mM cAMP, 150 mM acetylphosphate, 2.5 mg/ml E. 
coli tRNA, 0.1 mg/ml folinic acid, 7.5 % PEG 8000, 200 mM potas- 
sium glutamate, 13,8 mM Mg(Ac)2, 8 jil S30 extract (x mg/ml) and 
about 2 ]ig in vitro transcribed RNA from the pool. S30 extract 
was prepared as described (Chen et al, 1983). Next, the sample 
was transferred to an ice-cold tube containing 35.2 pi 10 % milk- 
WBT (TRIS-acetate pH 7.5, 150 mM NaCl, 50 mM Mg(Ac)2, 0.1 % 
Tween-20, 10 % milk powder) and 52.8 ul WBTH (as before plus 2.5 
mg/ml heparin) Subsequently, immuno precipitation was performed 
by addition of 10 yig purified IgGs, incubation for 90 minutes on 
ice, followed .by' addition of 30 ul MAGmol Protein G beads (Mil- 
tenyi Biotec, 90 minutes on ice) . The sample was applied to a 
pre-equilibrated u column (Miltenyi Biotec) and washed 5 times 
with ice-cold WBT buffer. Next 20 ul EB20 elution buffer (50 mM 
TRIS-acetate, 150 mM NaCl, 20 mM EDTA, 50 pg/ml S. cerevisiae 
RNA) was applied to the column, incubated for 5 minutes at 4°C. 
Elution was completed by adding 2 x 50 ill EB20*. The mRNA from the 
elution sample was purified with the High pure 'RNA isolation kit 
(Roche Diagnostics) . Subsequent reverse transcription was per- 
formed with Superscript II reverse transcriptase kit (Roche Diag- 
nostics) according to the instruction of the manufacturer with 60 4 
pmol oligo ICC202 for 1 hour at 50°C in 50 \xl volume. 5 ul of 
this mix was used for the following PCR reaction with primers 
ICC202 and ICC277 as described above. 
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Three rounds of ribosome display were performed and the resulting 
selected PCR pool subsequently cloned into plasmid pHlEll (de- 
scribed above) by cleavage with restriction endonucleases NotI 
and Fsel. 

Evaluation of selected clones by sequencing and peptide-ELISA 
analysis: Selected clones were grown over night at 37°C in 3 ml 
LB medium supplemented with 50 ug/ml Kanamycin to prepare plasmid 
DNA using standard procedures. Sequencing was performed at MWG 
(Germany) or at the Institute of Genomic Research (TIGR; 
Rockville, MD, U.S.A. ) . Peptides corresponding to tiie inserts 
were synthesized and coated in 10 mM NaHC0 3 pH 9.3 at a concen- 
tration of 10 ug/ml (50 \xl) onto 96-well microti ter plates 
(Nunc) . After blocking with 1% BSA in PBS at 37°C, 1:200 and 
1:1000 dilutions of the indicated sera were diluted in 1% BSA/PBS 
and applied to the wells. After washing with PBS/0.1 % Tween-20, 
biotin-labeled anti-human IgG secondary antibodies " (SBA) were 
added and these were detected by subsequent adding horseradish- 
peroxidase-coupled streptavidin according to standard procedures. 

Results 

The 250-bp genomic library (LSA250/1) as described above was used 
for screening. Purified igGs from uninfected adults but with high 
titer against S. aureus as described above were used for selec- 
tion of antigenic peptides. 

Three rounds of ribosome display selection and amplificaton were 
performed according to Experimental procedures; finished by clon- 
ing and sequencing the resulting PCR pool. 

Sequence analyses of a large number of randomly picked clones 
(700) led to the identification of the gene and the corresponding 
peptide or protein sequence that was specifically recognized by 
the high titer serum used for screening. The frequency with which 
a -specific clone was selected reflects at least in part the abun- 
dance and/or affinity of the specific antibodies in the serum 
used for selection and recognizing the epitope presented by this 
clone. Remarkably f some clones (ORFs) were picked up to 50 times, 
indicating their highly immunogenic property. Table 2 shows the 
ORF name, the Seq.ID No. and the number of times it was identi- 
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fied by the inventive screen. 
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For a number of immuno-selected ORFs peptides corresponding to. 
the identified immunogenic region were synthesized and tested in 
peptide-ELISA for their reactivity towards the sera pool they 
were identified with and also a number of additional sera from 
patients who suffered from an infection by S. aureus. The two ex- 
amples in the graphs in figure 5 show the values of peptides from 
aureolysin and Pis. They are not only hyperimmime reactive 
against the high titer sera pool but also towards a number of in- 
dividual patient's sera. All synthesized peptides corresponding 
to selected immunogenic regions showed reactivity towards the 
high titer sera pool and Table 2 summarizes the number of times 
the peptides were reactive towards individual patients sera, 
similar as described above. ; — \ 

In addition, it is striking that for those ORFs that were also 
identified by bacterial surface display described above) , very 
often the actual immunogenic region within the ORF was identical 
or overlapping with the one identified by ribosome display. This 
comparison can be seen in Table 2. 

Example 5: Identification of highly immunogenic antigens from S. 
aureus using Serological Proteome Analysis* 

Experimental procedures 

Surface protein preparations from S. aureus containing highly im- 
munogenic antigens. S. aureus strains COL (Shafer and landolo, 
1979) and agr- {Recsei .et al., 1986) were stored as glycerol 
stocks at -8Q°C"or on BHI (DIFCO) plates at 4°C. Single clones 
were used for inoculation of overnight cultures in either BHI 
{"standard conditions") or RPMI 1640 (GibcoBRL) , last one de- 
pleted from iron ("stress conditions") by treating o/n with imi- 
nodiacetic acid (Sigma). Fresh medium was inoculated 1:100 the 
next day and bacteria were grown to O.D. goo between 0.3 and 0.7. 
Bacteria were harvested by centrifugation and washed with ice- 
cold PBS. Surface proteins were prepared by lysostaphin treatment 
under isotonic conditions (Lim et al. 1998). Briefly, ~3x 10 9 bac- 
teria (according to O.D. 60Q = 1 are about 5x1 0 7 bacteria) were re- 
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suspended in 1 ml digestion buffer containing 35% raffinose (Aid- 
rich Chemical Company) , protease inhibitors (Roche) and 5 units 
lysostaphin (Sigma) • After incubation at 37°C for 30 min, proto- 
plasts were carefully sedimented by low-speed centrifugation. 
This treatment releases surface proteins covalently linked to the 
pentaglycine bridge of the peptidoglycan cell wall to the super- 
natant (in Crossley, 1997) . Cell surface proteins were either 
precipitated with methanol /chl or ophorm (Wessel, 1984) or concen- 
trated in centrifugal filter-tubes (Millipore) . Protein samples 
were frozen and stored at -80°C or dissolved in sample buffer and 
used for isoelectric focusing (IEF) immediately (Pasquali et al. 
1997) . 

Serological proteome analysis of surface protein preparations 
from S. aureus. Samples were obtained from a) S. aureus /agr grown 
•under "stress conditions ■ , b) S. aureus /COL grown under "standard 
conditions" and c) S. aureus /COL "stress conditions". Loading 
onto 17 cm-strips containing immobilized pH gradients (pH 4-7 , 
BioRad) was done using the M in-gel-reswelling procedure" 
(Pasquali et al., 1997). The gels for blotting were loaded with 
100-800 ]ig protein, the preparative gels with 400-1,000 p.g 
protein. Isoelectric focusing and SDS-PAGE (9-16% gradient gels) 
were performed as described (Pasquali et al., 1997). For Western 
blotting, proteins were transferred onto PVDF-membranes (BioRad) 
by semi-dry blotting. Transfer-efficiency was checked by amido- 
black staining. After blocking (PBS/0.1% Tween 20/10% dry milk/ 
4°C for 16 h) , blots were incubated for two hours with serum 
(1:2,500-1:100,000 in blocking solution, see Table 3) . After 
washing, specific binding of serum IgG was visualized with a 
goat-anti-human- IgG / peroxidase conjugate (1:25., 000, Southern 
Biotech) as secondary antibody and development with - a 
chemiluminescence substrate (ECL™, Amersham) . A representative 
result is shown in Figure 6. Membranes were stripped by treatment 
with 2% S-ME/Laeirimli buffer for 30 min at 50-65°C, immediately 
re-probed with a different serum, and developed as" described 
above. This procedure ' was repeated up to five times, signals 
showing up with patient and/or healthy donor control sera but not 
with the infant pool, were matched to the Coomassie - (BioRad} 
stained preparative gels (example shown in Figure 7) . The results 
of these serological proteome analyses of surface protein prepa- 
rations from S. aureus are summarized in Table 3. 
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Sequencing of . protein spots by peptide- fingerprint MALDI-TOF-MS 
and tandem MS /MS . Gel pieces were washed alternately three times 
with 10 ul digestion buffer (lOmM NH 4 HC0 3 /CAN, 1:1). Afterwards 
the gel pieces were shrunken with 10 ]il ACN and reswollen with 2 
VlI protease solution (0.05 ug/pl trypsin, Promega, Madison, USA) . 
Digestion was performed for 10-12 h at 37°C. For MALDI-TOF-MS 
peptides were extracted from the gel pieces with 10 jil digestion 
buffer. The supernatant was concentrated with ZipTip™ (Millipore, 
Bedford, USA) , the peptides were eluted onto the MALDI target 
with 0.5 ul extraction buffer (0.1% TFA/CAN, 1:1) and 0.5 ul 
matrix solution (HCCA in ACN/0.1% TFA, 1:1) was added. MALDI-TOF- 
MS was done using a REFLEX III (Bruker Daltonik, Bremen, Germany) 
equipped with a SCOUT384 ion source. The acceleration voltage was 
set to 25 kV, and the reflection voltage to 28.7 kV. The mass 
range was set from 700 Da to 4000 Da. Data acquisition was done 
on a SUN Ultra using XACQ software, version 4.0. Post-analysis 
data processing was done using XMASS software, version 4.02 
(Bruker Daltonik, Bremen, Germany) . The results are summarized in 
tables 3 and 4. 

Example 6: Characterisation of highly iiraminogenic proteins from 
S. aureus 

The antigens identified by the different screening methods with 
the IgG and IgA preparations form pre-selected sera are. further 
characterized, by the following ways: 

1. The proteins are purified, most preferably as recombinant 
proteins expressed in E. coli or in a Gram* expression system or 
in an in vitro translation system, and evaluated for antigenicity 
by a series of human sera. The proteins are modified based on 
bioinformatic analysis: N-terminal sequences representing the 
signal peptide are removed, C- terminal regions downstream of the 
cell wall anchor are also removed, and extra amino acids as tags 
are introduced for the ease of purification (such as Strep-tagll, 
His-tag, etc.) A large number of sera is then used in ELISA as- 
says to assess the fraction of human sera containing specific an- 
tibodies against the given protein (see Fig. 9 as an example) . 
One of the selected antigens is a 895 aa long protein, what was 
called LPXTGV (see Tables 2 and 4) , since, it contains the Gram+ 
cell wall anchor sequence LPXTG. This signature has been shown to 
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serve as cleavage site for sortase, a trans -peptidase which cova- 
lently links LPXTG motif containing proteins to the peptidoglycan 
cell wall. LPXTGV is also equipped with a typical signal peptide 
(Fig, 8) . ELISA data using this protein as a Strep-tagged recom- 
binant protein demonstrate that this protein is highly immuno- 
genic {high titers relative to other recombinant proteins) in a 
high percentage of sera (Fig. 9). Importantly, patients with 
acute S. aureus infection produce significantly more of these 
anti-LPXTGV antibodies, than healthy normals, suggesting that the 
protein is expressed during in vivo infection. The overall ELISA 
titers of the individual antigenic proteins" are compared, and the 
ones inducing the highest antibody levels (highly immunogenic) in 
most individuals (protein is expressed by most strains in vivo) 
are favored. Since the antigen specificity and quality (class, 
subtype, functional, nonfunctional) of the antibodies against S. 
aureus produced in individual patients can vary depending on the 
site of infection, accompanying chronic diseases (e.g. diabetes) 
and chronic conditions (e.g. intravascular device), and the indi- 
viduals' immune response, " special attention was paid to the dif- 
ferences detected among the different patient groups, since 
medical records belonging to each sera were available • In addi- 
tion, each patient serum is accompanied by the pathogenic strain 
isolated from the patient at the time of serum sampling. 

2. Specific antibodies are purified for functional ' characteri- 
zation. The purity and the integrity of the recombinant proteins 
are checked (e.g. detecting the N-terminal Strep- tag in Western 
blot analysis in comparison to silver staining in SDS-PAGE) . The 
antigens are immobilized through the tags to create an affinity 
matrix; and used for the purification of specific antibodies from 
highly reactive sera. Using as an example strep-tagged LPXTGV as 
the capture antigen, 20 \xg of antibody from 125 mg of IgG were 
purified. Based on the ELISA data a pure preparation was re- 
ceived, not having e.g. anti-LTA and anti-peptidoglycan (both 
dominant with unf ractionated IgG) activity. The antibodies are 
then used to test cell surface localization by FACS and fluores- 
cent microscopy (Fig. 10). 

3 ; Gene occurrence in clinical isolates 

An ideal vaccine antigen would be an antigen that is present in 
all*, or the vast majority of, strains of the target organism to 
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which the vaccine is directed. In order to establish whether the 
genes encoding the identified Staphylococcus aureus antigens oc- 
cur ubiquitously in S. aureus strains, PCR was performed on a se- 
ries of independent S. aureus isolates with primers specific for 
the gene of interest. S. aureus isolates were obtained from pa- 
tients with various S. aureus infections. In addition several na- 
sal isolates from healthy carriers and several lab strains were 
also collected and analyzed. The strains were typed according to 
restriction fragment length polymorphism (RFLP) of the spa and 
coa genes (Goh et al. 1992, Fr6nay et al . , 1994, vanden Bergh et 
al. 1999). From these results 30 different strains were identi- 
fied - 24 patient isolates, 3 nasal isolates and 3 lab strains. 
To establish the gene distribution of selected antigens, the ge- 
nomic DNA of these 30 strains was subjected to PCR with gene spe- 
cific primers that flank the selected epitope (ORF1361: Seg.ID 
No. 187 and 188; ORF2268: Seq.ID No. 193 and 194; ORF1951: Seq.ID 
No. 195 and 196; ORF1632: Seq.ID No. 181 .and 182; ORF0766: Seq.ID 
No. 183 and 184; ORF0576: Seq.ID No. 185 and 186; ORF0222: Seq.ID 
No. 189 and 190; ORF0360: Seq.ID No. 191 and 192). The PCR prod- 
ucts were analyzed by gel electrophoresis to identify a product 
of the correct predicted size. ORFs 1361, 2268, 1951, 1632, 0766 
and 0222 are present in 100% of strains tested and ORF0576 in 
97%. However ORF0360 occurred in only 71% of the strains. Thus 
ORFs 1361, 2268, 1951, 1632, 0766, 0576 and 0222 each have the 
required ubiquitous presence among S. aureus isolates. 

These antigens (or antigenic fragments thereof, especially the 
fragments identified) are especially preferred for use in a vac- 
cination project against S. aureus. 

4. Identification of highly promiscuous HLA-class II helper 
epitopes within the ORFs of selected antigens 

The ORFs corresponding to the antigens identified on the basis of 
recognition by antibodies in human sera, most likely also contain 
linear T-cell epitopes. Especially the surprising finding in the 
course of the invention that even healthy uninfected, non-colo- 
nized individuals show extremely high antibody titers (> 100,000 
for some antigens, see Example 5) which are stable for >1 year 
(see Example 1) , suggests the existence of T-cell dependent mem- 
ory most probably mediated by CD4+ helper-T-cells . The molecular 
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definition of the corresponding HLA class II helper-epi topes is 
usefull for the design of synthetic anti -staphylococcal vaccines, 
which can induce immunological memory. In this scenario the 
helper-epi topes derived from the staphylococcal antigens provide 
"cognate help* to the B-cell response against these antigens or 
fragments thereof. Moreover it is possible to use these helper- 
epitopes to. induce memory to T-independent antigens like for in- 
stance carbohydrates (conjugate vaccines) . On the other hand, in- 
tracellular occurring staphylococci can be eliminated by CD8+ 
cytotoxic T-cells, which recognize HLA class I restricted epi- 
topes. j 

T-cell epitopes can be predicted by various public domain algo- 
rithms: ht to : / /bimas . dcrt . nih . crov/molbio /hla bind/ {Park- 
er et al. 1994) , 

ht tp : / / 13 4 . 2 . 96.221 / scripts /MHCServer . dll /home . htm (Rammensee at 
al. 1999), hfctp ; / /mvoaae . ihost , com/us inet , hamme76 / {Sturniolo et 
al. 1999). The latter prediction algorithm offers the possibility 
to identify promiscuous helper-epitopes, i.e. peptides that bind 
to several HLA class II molecules. In order to identify highly 
promiscuous helper-epi topes within staphylococcal antigens the 
ORFs corresponding to Seq ID 64 (IsaA) , Seq ID 114 (POV2) , Seq 
ID 89 (ORF0222), Seq ID 70 (LPXTGIV) , Seq ID 56 (LPXTGV) , Seq 
ID 142 (LPXTGVI), Seq ID 81 (ORF3200), Seq ID 74 (ORF1951) , Seq 
ID 94 (Empbp) , Seq ID 83 (autolysin) and Seq ID 58 (ORF2498) were 
analyzed using the TEPITOPE package htto : / /mypaae . ihost , com/usi- 
net .hamme76/ (Sturniolo et al. 1999) . The analysis was done for 
25 prevalent DR-alleles and peptides were selected if they were 
predicted to be a) strong binders (1% threshold) for at least 
10/25 alleles or b) intermediate (3% threshold) binders for at 
least 17/25 alleles." 

The following peptides containing one or several promiscuous 
helper-epi topes were selected (and are claimed) : 

Seq ID 56: pos . 6-40, 583-598, 620-646, 871-896 

Seq ID 58: no peptide fulfills selection criteria 

Seq ID 64: no peptide fulfills selection criteria 

Seq ID 70: pos. 24-53 

Seq ID 74: pos. 240-260 

Seq ID 81: pos. 1660-1682, 1746-1790 

Seq ID 83: pos. 1-29, 680-709, 878-902 
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Seq ID 89: pos. 96-136 

Seq ID 94: pos. 1-29, 226-269, 275-326 

Seq ID 114: pos. 23-47 , 107-156 

Seq ID 142: pos. 24-53 

The corresponding peptides or fragments thereof (for instance 
overlapping 15-mers) can be synthesized and tested for their 
ability to bind to various HLA molecules in vitro. Their immuno- 
genicity can be tested by assessing the peptide (antigen) -driven 
proliferation (BrdU or 3H-thymidine incorporation) or the secre- 
tion of cytokines (ELlspot, intracellular cytokine staining) of 
T-cells in vitro (Mayer et al. 1996, Schmittel et al. 2000 , Ses- 
ter et al. 2000). In this regard it will be interesting to deter- 
mine quantitative and qualitative differences in the T-cell 
response to the staphylococcal antigens or the selected promiscu- 
ous peptides or fragments thereof in populations of patients with 
different staphylococcal infections , or colonization versus 
healthy individuals neither recently infected nor colonized. 
Moreover, a correlation between the antibody titers and the quan- 
tity and quality of the -T-cell response observed in these popula- 
tions is expected. Alternatively, immunogenicity of the predicted 
peptides can be tested in HLA- transgenic mice ( Senders trup et al. 
1999): 

Similar approaches can be taken for the identification of HLA 
class I restricted epitopes within staphylococcal antigens. 

Synthetic peptides representing one or more promiscuous T helper 
epitopes from S. aureus 

Partially overlapping peptides spanning the indicated regions of 
Seq ID 56 (LPXTGV) , Seq ID 70 (LPXTGIV) , Seq ID 74 (ORFlhomf ) , 
Seq ID 81 (EM_J3P) , Seq ID 83 (Autolysin) , Seq ID 89 (ORFlhom2) , 
Seq ID 94 (EMPBP) , Seq ID 114 (POV2) and Seq ID 142 (LPXTGVI) 
were synthesized. Sequences of the individual peptides are given 
in Table 5. All peptides were synthesized using Fmoc chemistry, 
HPLC purified and analyzed by mass spectrometry. Lyophilized pep- 
tides were dissolved in DMSO and stored at -20°C at a concentra- 
tion of 5-10 mM. 



Binding of synthetic peptides representing promiscuous T helper 
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epitopes to HLA molecules in vitro 

Binding of peptides to HLA molecules on the surface of antigen- 
presenting cells is a prerequisite for activation of T cells* 
Binding was assessed in vitro by two independent biochemical as- 
says using recombinant soluble versions of HLA class II mole- 
cules. One assay measures the concentration dependent competitive 
replacement of a labeled reference peptide by the test peptides. 
The second assay is based on the formation of SDS-stable com- 
plexes upon binding of high- and intermediate affinity ligands. 
A summary of the results obtained by the two assays is given in 
Table 5. 

Soluble HLA molecules (DRA1*0101/DRB1*0101 and 

DRA1*0101/DRB1*0401) were expressed in SC-2 cells and purified as 
described in Aichinger et al., 1997. For the competition assay 
{Hammer et al. 1995) HLA molecules were applied between 50 and 
200 ng/well. For DRB1*0101 biotinilated indicator peptide HA 
(PKYVKQNTLKLAT, Valli et al. 1993) was used at 0.008 yM. For 
DRB1*0401 biotinilated indicator peptide UD4 (YPKFVKQNTLKAA, 
Valli et al. 1993) was used between 0.03 and 0.06 pM. Test pep- 
tides were used in serial dilutions from 0.02 nM to 200 yM. Mole- 
cules, indicator and test peptides were incubated overnight at 
37°C, pH 7. HLA:peptide complexes obtained after incubation with 
serial dilutions of test and reference peptides (the known high- 
affinity binders HA and UD4 were used as positive control) were 
captured in ELISA plates coated with antibody L243, which is 
known to recognize a conformational epitope formed only by cor- 
rectly associated heterodimers . Incorporated biotin was measured 
by standard colorimetric detection using a streptavidin-alkaline 
phosphatase conjugate (Dako) with NBT/BCIP tablets (Sigma) as 
substrate and automated OD reading on a Victor reader (Wallac) . 

T cell response against promiscuous T helper epitopes assessed by 
IFNg ELlspot assay l_! 

Upon antigenic stimulation T cells start to proliferate and to 
secrete cytokines such as interferon gamma (IFNg) . Human T- cells 
specifically recognizing epitopes within S. aureus antigens were 
detected by IFNg-ELIspot (Schmittel et al. 2000). PBMCs from 
healthy individuals with a strong anti-S. aureus IgG response were 
isolated from 50-100 ml of venous blood by ficoll density gradi- 
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ent centrifugation and used after freezing and thawing. Cells 
were seeded at 200,000/well in 96-well plates. Peptides were 
added as mixtures corresponding to individual antigens, in both 
cases at 10 ug/ml each. Concanavalin A (Amersham) and PPD (tuber- 
culin purified protein derivate, Statens Serum Institute) served 
as assay positive controls, assay medium without any peptide as 
negative control. After overnight incubation in Multi Screen 96- 
well filtration plates (Millipore) coated with the anti-human 
IFNg monoclonal antibody B140 (Bender -Med Systems) the ELIspot 
was developed using the biotinylated anti-human IFNg monoclonal 
antibody B308-BT2 (Bender Med Systems), Streptavidin-alkaline 
phosphatase (DAKO) and BCIP/NBT alkaline phosphatase substrate 
(SIGMA) . Spots were counted using an automatic plate reader 
(Bioreader 2000, BIO-SYS) . Spots counted in wells with cells 
stimulated with assay medium only (negative control, generally 
below 10 spots / 100.000 cells) were regarded as background and 
subtracted from spot numbers counted in wells with peptides. 



Table 5: Promiscuous T helper epitopes contained in S.aureus antigens 



Amino acid sequences within S.aureus antigens containing 
highly promiscuous T helper epitopes 


binding 


IFNg 
ELIspot 

2> 


Seq ID 56 (LPXTGV) s pos. 6-40 

p6-2 8 >PKLRSFYSIRKSTLGVASVIVST/ / 

p24-40 >VTVSTLFLISQHQAQA/ / 


+ 


44;80;8 
; 95; 112 


Seq ID 56 (LPXTGV) i pos . 620-646 
p620-646 >FPYIPDKAVYNAJVKVWANXGYEGQ// 


+ 




Seq ID 56 (LPXTGV): pos. 871-896 
P871-896 > Q SWWGLYALLGMLALFI PKFRKE SK / / 






Seq ID 70 (LPXTGIV) : pos. 24-53 

p24-53 >YSXRKFTVGTASILIGSLMYIiGTQQEAEA/ / 


nd 


34;14;0 
;57;16 


Seq ID 74 (ORFlhoml) : pos. 240-260 
p240-260 >KNYGYGPGWTSRTISASQA// 


+ 


47;50;0 
;85;92 
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Seq ID 81 (B1L.BP): pos. 1660-1682 
pl660-1682 >NEIVLETIRDINNAHTLQQVEA// 


nd 

• 


2;14;5; 
77;26 


Seq ID 81 <EM_BP): pos. 1746-1790 

pl74 6-1773 >LHMRHFS1C1^GWIKNAIGWGISGLLA// 

pl753-1779 >NNFGNVIKNAIGWGI SGLLASFWFFI / / 

pl777-1789 >FFIAKRRRKEDEE/ 


nd 
nd 

nd* 




Seq ID 83 (Autolysin) pos, 1-29 

pl-2 9 : >MAKKFNYKLPSWALTLVGSAVTAHQVQA/ / 


nd 


6?35;7; 
60;49 


Seq ID 83 (Autolysin) pos. 878-902 
p878-902 : >NGLSMVPWGTKNQVILTGNNIAQG/ 


nd 




Seq ID 89 (ORFlhom2> : pos. 96-136 

p9 6-121 >GESLNIIASRYGVSVDQLMAANNLRG/ / 

pll7-136 >NNLRGYLIMPNQTLQIPNG// 




0;35;0; 
29; 104 


Seq ID 94 (EMPBP): pos. 1-29 

p4-29 : >KLLVLTMSTLFATQIMNSNHAKASV// 


+ 




Seq ID 94 (EMPBP) : pos. 226-269 
p226-251 >IKII^HFCWPQINSFKVIPPYGHNS// 
p254-270 >MHVPSFQNNTTATHQN/ / ^ 


+ 


26;28;1 
6;43;97 


Seq ID 94 (EMPBP): pos. 275-326 
p2 7 5 -2 9 9 >YDYKYFYSYKWKGVKKYFSFSQS / / 
p284-3 0 5 > YKWKGVKKYFSFSQSNGYKIG / / 
p3 0 6-3 2 6 >PSLNIKNVNYQYAVPSYSPT / / 


+ 
+ 




Seq ID 114 (POV2) : pos. 23-47 

p2 3 -47 > AGG I FYNQTNQQLLVLCDGMGGHK / / 




49;20;4 
;77;25 


Seq ID 114 (POV2) : pos. 107-156 

p!07-124 >ALVFEKSWTANVGDSRA/ 

pl26-146 >RAYVTNSRQIEQITSDHSFVN// 

P142-158 >SFVNHLVLTGQITPEE/ / 


nd 
nd 




Seq ID 142 (LPXTGVI): pos. 1-42 

p6-3 0 >KEFKSFYS I RKS SLGVASVAI STL / / 

pl8-42 >S SLGVASVAI STLLLLMSNGEAQA/ / 


++ 
nd 


0;41;20 
; 88; 109 


Seq ID 142 (LPXTGVI) : pos. 209-244 

p2 09-23 3 >IKLVSYDTVKDYAYIRFSVSNGTKA/ / 

p21 8-244 >KDYAYIRFSVSNGTKAVKIVSSTHFNN/ / 


+ 




Seq ID 142 (LPXTGVI): pos. 395-428 

p395-418 > FMVEGQRVRTI STYAINNTRCT I F / / 

p416-428 >TIFRYVEGKSLYE// 
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Seq ID 142 (LPXTGVI) : pos. 623-647* 
P623-647 >MTLPLMALLALSSIVAFVIiPRKRKN // 













1 > binding to soluble DRA1*0101/DRB1*0401 molecules was determined using a com- 
petition assay { + , ++: binding, -: no competition up to 200 uM test peptide; 
nd: not done) 

*> results from 5 healthy individuals with strong anti-S. aureus IgG response. 
Data are represented as spots/200.000 cells {background values are subtracted 

5. Antigens may be injected into mice - and the antibodies 
against these proteins can be measured. 

6. Protective capacity of the antibodies induced by the anti- 
gens through vaccination can be assessed in animal models. 

Both 5. and 6. are methods well available to the skilled man in 
the art. 

Example 7: Applications 

a 

A) An effective vaccine offers great potential for patients fac- 
ing elective surgery in general, and those receiving endovascular 
devices, in particular. Patients suffering from chronic diseases 
with decreased immune responses or undergoing continuous ambula- 
tory peritoneal dialysis are likely to benefit from a vaccine 
with S. aureus by immunogenic serum-reactive antigens according 
to the present invention. Identification of the relevant antigens 
will - help to generate effective passive immunization (humanized 
monoclonal antibody therapy) , which can replace human immuno- 
globulin administration with all its dangerous side-effects. 
Therefore an effective vaccine offers great potential for pa- 
tients facing elective surgery in general, and those receiving 
endovascular devices, in particular. 
S. aureus can cause many different diseases. 

1. Sepsis, bacteriaemia ' — ! 

2. Haemodialysed patients - bacteriemia, sepsis 

3 . Peritoneal dialyses patients - peritonitis 

4. Patients with endovascular devices (heart surgery, etc) - en- 
docarditis, bacteriemia, sepsis 
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5. Orthopedic patients with prosthetic devices - septic arthri- 
tis 

6. Preventive vaccination of general population 

B) Passive and active vaccination , both with special attention to 
T-cells with the latter one: It is an aim to induce a strong T 
helper response during vaccination to achieve efficient humoral 
response and also immunological memory. Up till now, there is no 
direct evidence that T-cells play an important role in clearing 
S- aureus infections, however, it was not adequately addressed, 
so far. An effective humoral response against proteinaceous anti- 
gens must involve T help, and is essential for developing mem- 
ory. Naive CD4+ cells can differentiated into Thl or Th2 cells. 
Since, innate immunological responses (cytokines) will influence 
this decision, the involvement of T-cells might be different dur- 
ing an acute, serious infection relative to immunization of 
healthy individuals with subunit vaccines, not containing compo- 
nents which impair the immune response during the natural course 
of the infection. The consequences of inducing Thl or Th2 re- 
sponses are profound, Thl cells lead to cell-mediated immunity, 
whereas Th2 cells provide humoral immunity. 

C) Preventive and therapeutic vaccines 

Preventive: active vaccination/passive immunization of 

people in high risk groups, before 

infection 

Therapeutic: passive vaccination of the already sick. 

Active vaccination to remove nasal carriage 

Specific example for an application 

Elimination of MRSA carriage and prevention of colonization of 
the medical staff 

Carriage rates of S. aureus in the nares of people outside of the 
hospitals varies from 10 to 40%. Hospital patients -and personnel 
have higher carriage rates. The rates are especially high in pa- 
tients undergoing hemodialysis and in diabetics, drug addicts and 
patients with a variety of dermatologic conditions. Patients at 
highest risk for MRSA infection are those in large tertiary-care 
hospitals, particularly the elderly and immunocompromised, those 
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in intensive care units, burn patients, those with surgical 
wounds, and patients with intravenous catheters. 

The ELISA data strongly suggest that there is a pronounced IgA 
response to S. aureus, which is not obvious or known from the 
literature. Since the predominant mucosal immune response is the 
production of IgA with neutralizing activity, it is clear that 
the staphylococcal epitopes and antigens identified with the 
highly pure IgA preparations lead to an efficient mucosal vac- 
cine . 

•Clear indication: Everybody's threat in the departments where 
they perform - operation (esp. orthopedics, traumatology, gen. 
surgery) 

•Well-defined population for vaccination (doctors and nurses) • 
•Health care workers identified as intranasal carriers of an 
epidemic strain of S. aureus are currently treated with mupi- 
rocin and rifampicin until they eliminate the bacteria. Some- 
times it is not effective, and takes time. 

•Available animal model: There are mice models for intranasal 
. carriage. 
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Table I. ELISA titers of sera from non-infected individuals 
against multiple staphylococcal proteins. 

Anti-staphylococcal antibody levels were measured individually by 
standard ELISA with total lysate prepared- from S. aureus grown in 
BHI medium (BHI), lipoteichoic acid (LTA) , peptidoglycan (PG),. 13. 
recombinant proteins, representing cell surface and secreted pro- 
teins, such as clumping factor A and B (ClfA, ClfB) , Fibronectin- 
binding protein (FnBPA) , SD-repeat proteins (sdrC, sdrE) , MHC 
Class II analogous protein (map-w) , Elastin-binding protein 
(EBP) , enolase (reported to be cell surface located and immuno- 
genic) , iron transport lipoproteins (LP309, LP342), sortase 
(srtA), coagulase (coa), extracellular fibrinogen-binding protein 
(fib) . Two short synthetic peptides representing 2 of the five 
immxmodominant D repeat domains from FnBPA was also included 
(D1+D3) as antigens. The individual sera were ranked based on the 
IgG titer, and obtained a score from 1-9, Score 1 labels the 
highest titer serum and score 8 or 9 labels the sera which were 
8 m or gth among all the sera tested for the given antigen. It re- 
sulted in the analyses of the top 20 percentile of sera (8-9/40) . 
The five °best sera" meaning the most hyper reactive in terms, of 
anti-staphylococcal antibodies were selected based on the number 
of scores 1-8. **** means that the antibody reactivity against 
the particular antigen was exceptionally high (>2x ELISA units 
relative to the 2 nd most reactive serum) . 

Table 2a: Immunogenic proteins identified by bacterial surface 
and ribosome display: S. aureus 

Bacterial surface display: A, LSA250/1 library in fhuA with pa- 
tient sera 1 (655); B, LSA50/6 library in lamB with patient sera 
1 (484) ; C, LSA250/1 library in fhuA with IC sera 1 (571); E, 
LSA50/6 library in lamB with IC sera 2 (454); F, LSA50/6 library 
in lamB with patient sera PI (1105); G, LSA50/6 library in lamb 
with IC sera 1 (471) ) ; H, LSA250/1 library in fhuA with patient 
sera 1 (igA, 708). Ribosome display: D, LSA250/1 library with IC 
sera (1686). *, identified 18 times of 33 screened; was therefore 
eliminated, from screen C. **, prediction of antigenic sequences 
longer than 5 amino acids was performed with the programme ANTI- 
GENIC (Kolaskar and Tongaonkar, 1990); #, identical sequence pre- 
sent twice in ORF; ##, clone not in database (not sequence by 
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TIGR) . 



& 

aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


SaA0003 


ORF2963P 


repC 


5-20,37-44, 52-59, 87-94, 1 16-132 


C:3 j 


aa 112-189 


C:GSBYM94<112- 
189):26730 


171, 172 


SaA00O3 


ORF2967P 


repC 


7-19,46-57,85-91, 110-117, 125- 
133, 140-149, 156-163, 198-204, 
236-251, 269-275, 283-290, 318- 
323, 347-363 


C:18 


aa9-42 
aa 158-174 


C:GSBYI53(9- 
42):l/l • 


150, 158 


0093 


ORF1879 


SdiC 


23-51,75-80,90-99, 101-107, 151- 
157, 173-180, 186-205,215-226, 
239-263, 269-274, 284-304, 317- 
323, 329-336, 340-347, 360-366, 
372-379, 391-397, 399-406, 413- 
425, 430-436, 444-455, 499-505, 
520-529, 553-568, 586-592, 600- 
617, 631-639, 664-678, 695-701, 
891-903, 906-912, 926-940 


A: I, D:5, 
C:1,F:6, 

G2 ! 


aa 98-182 
aa 684-764 
aa 836-870 

□ • 


A:GSBXL70(98- 

182):9tf0 

D:n.d. 

C:GSBYH73(815- 
870)^/16 


34,86 


0095 


ORF188I 


SdrE 


25-45,72-77, 147-155, 198-211, 
217-223, 232r-238, 246-261, 266- 
278, 281-294, 299-304, 332-340, 
353-360, 367-380, 384-396, 404- 
409, 418-429, 434-440, 448^60, 
465-476, 493-509, 5 17-523, 531- 
540, 543-555, 561-566, 576-582, 
584-591, 603-617, 633-643, 647- 
652, 668-674, 677-683, 696-704, 
716-728 744—752.755—761 789— 
796, 809-815, 826-840, 854-862, 
887-903,918-924, 1110-1116, 
1125-1131,1145-1159 


C:12, E:2 


aa 147-192 


C:GSBYH3I(147- 
192):2/14 

E:GSBZA27(L44- 
162)^3/41 


145, 153 


0123 


ORF1909 


unknown 


9-28,43-48,56-75, L09-126, 128- 
141, 143-162, 164-195, 197-216, 
234-242,244-251 


B:3,E:7, 
G:i 


aa 168-181 


B:GSBXF80(168- 
181):5/27 

E:GSB2X:i 7(168- 


35, 87 


0160 


ORF1941 


unknown 


4-10, 20-42, 50-86, 88-98, 102-171, 
176-182, 189-221,223-244,246- 
268,276-284,296-329 


A:l 


aa 112-188 


A:GSBXO07(112- 


36, 88 


0222 

0 


ORF1988 


homology with 
ORF1 


4-9, 13-24, 26-34, 37-43, 45-51, 
59-73,90-96,99-113, 160-173, 
178-184, 218-228, 233-238, 255- 
262 


A:52, 

C:18*, 

ffcl9 


aa 45-105 
aa 103-166 
aa 66-153 


A:GSBXM63(65- 
95): 1/1 

A:GSBXM82(103- 

l66):14/29 

A:GSBXK44- 

bmd3(65- 

153):47/51 


37, 89 


0308 


ORF2077 


Complement, un- 
known 


13-27,42-63, 107-191. 198-215, 
218-225,233-250 


A:6, B:2, 

C:47, 

E:35 


complement 
bp 474-367 


A:GSBXK03(bp473 
-367):28/69 
B:GSBXD29(bp465 
-43l):10/27 ■ 


38,90 
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Old 


Putative function 


predicted Immunogenic aa** 


No. of se- 


Location of 


Serum reactivity 


Seq ID no: 


aureus 


ORF 


(by homology) 




lected 


identified 


with relevant re- 


(DNA 


antigenic 


number 






clones per 


immuno- 


gion (positive/total) 


+Prot) 


protein 








ORF and 

screen 


genic region 






0317 


ORF2088 


preprotein translo- 
case sees subunit 


16-29, 64-77, 87-93, 95-101, 127- 
143, 150-161, 204-221, 225-230, 
236-249, 263-269, 28 1-309, 3 1 1- 
325,337~J4J, 41 1-418, 42I-4JZ, 
435-448, 461-467, 474-480, 483- 
489, 508-516, 542-550, 580-589, 
602-61 1, 630-636, 658-672, 688- 
705, 717-723, 738-746, 775-786, 
80O-8Q5, 812-821, 828-834 


A:l 


aa 1-19 


A:GSBXP37(l- 
19):6729 


39,91 


0337 


ORF2110 


Hypothetical pro- 
tein 


26-53, 95-123, 164-176, 189-199 


D:12 


aa8^8 


D:n.d. 


40,92 


ft-JCR 
UJJO 

0 






8-35 41-48 59-66 87-93 139-144 
ido— to j, tvo zuy, zi ^zzv, zjct- 

Z*r*t, Z*tO— Z/j, Z/O— Z5J, Zoj— jZO, 

328-342, 349-355, 362-370, 372- 
384, 396W02, 405-^15, 423-428, 
432-^52, 458-465, 47 1^*77, 484- 
494. 502-515, 540-547, 554-559, 
869-875. 893-898, 907-924 


C:l, D2, 

tL 1 


aa 706-809 


D:n.d. 


41,93 


0360 


ORF2135 


extracellular 


7-13, 15-23, 26-33, 68-81, 84-90, 


A:46, 


aa 22-56 


A:GSBXK24(23- 


42,94 ! 




Einpbp 


matrix and plasma 


106-117, 129-137, 140-159, 165- 


B:21, 


aa 23-99 


55):1/1 










172 177-230 234-240 258-278 
295-319 


C:11,E:2, 
F:18,G:7, 
H: 12 


aa 97-115 
aa 233-250 
aa 245-265 


B*GSBXB43l*39- 
54);58/71 

A. -GSBXK02- 
bmdl(22-99):59/59 

B. GSBXD82- 
bdbl9(97-H5):l/l 
F:SALAL03(233- 
250):15/41 




0453 


ORF2227 


coma operon 
protein 2 


17-25, 27-55, 84-90, 95-101, 115- 
121 


C3 


aa 55-101 


C:GSBYG07(55- 
101): 1/1 


146, 154 


0569 


ORF1640 


V8 protease 


5-32, 66-72, 87-98, 104-1 12, 1 16- 
124, 128-137, 162-168, 174-183, 
248-254, 261-266, 289-303, 312- 
331 


A:l,F:l 


aa 174-249 


A:GSBXS5l(174- 
249):ll/30 


32,84 



wo 
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aureus 
antigenic 
protein 


Old 
ORF 
nnmber 


Putative fanction 
(by homology) 


predicted Immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


0576 


ORF1633 
Autolysin 


autolysin, adhe- 
sion 


4-19,57-70,79-88, 126-132, 144- 
!59, 161-167, 180-198,200-212, 
233-240, 248-255, 276-286, 298- 
304, 309-323, 332-346, 357-366, 
374-391, 394-406, 45(M56, 466- 
473, 479-487, 498-505, 507-519, 
521-530, 532-540, 555-565, 571- 
581, 600-61 1, 619-625, 634-642, 
650-656, 658-665, 676-682, 690- 
699, 724-733, 740-771, 774-784, 
791-797, 808-815, 821-828, 832- 
838, 876-881, 893-906, 922-929, 
938-943, 948-953, 969-976, 1002- 
1008, 1015-1035, 1056-1069, 1105- 
1116, 1I24-U35, 1144-1151, 1173- 
1181, 1186-1191, 1206-1215, 1225- 
1230, 1235-1242 


A:2l, 
B:46, 
C55, E:5, 
F:85, 
H:19 


aa 6-66 
aa 65-124 
aa 579-592 
aa 590-604 


A:GSBXN93(6- 
66):5/16 

C.<iSBYH05(45- 

l44):7/8 

A:GSBXK66- 

bmdl8(65- 

124):16730 

B:GSBXB89(108- 

123):l/l 

B:GSBXBQ2(590- 
603):39/71 
F:SALAM15(579- 
592):25/41 


31,83 


0657 


ORF un- 
known 


LPXTGY1 protein 


9-33, 56-62, 75-84, 99-105, 122- 
127, 163-180, 186-192,206-228, 
233-240, 254-262, 275-283, 289- 
296, 322-330, 348-355,416-424, 
426-438, 441-452, 484-491, 541- 
549, 563-569, 578-584, 624-641 


A:2, B:27, 
F:15 


aa 527-544 


B:GSBXE07- 

bdbl(527- 

542):11/71 

F:SALAX7G(526- 

544>:ll/41 


1, 142 


0749 


ORF 1462- 


Carbamoyl-phos- 
phate synthase 


8-23, 31-38, 42-49, 61-77, 83-90, 
99-108, 110-119, 140-147, 149-155, 
159-171, 180-185, 189-209,228- 
234, 245-262, 264-275, 280-302, 
304-330, 343-360, 391-409, 432- 
437, 454-463, 467-474, 478-485, 
515-528, 532-539, 553-567, 569- 
581, 586-592, 605-612, 627-635, 
639-656, 671-682, 700-714, 731- 
747, 754-770, 775-791, 797-834, 
838-848, 872-891, 927-933, 935- 
942, 948-968, 976-986, 1000-1007, 
1029-1037 


ca 


aa 630-700 


C:GSBYK17(630- 
700):5/9 


144, 152 | 


944 


ORF1414 


Yfix 


6-33, 4(H*6, 51-59, 61-77, 84-104, 
112-118, 124-187, 194-248,252- 
296, 308-325, 327-361, 367-393, 
396-437, 452-479, 484-520, 535- 
545, 558-574, 582-614, 627-633, 
656-663, 671-678, 698-704, x 7!3- 
722, 725-742, 744-755, 770-784, 
786-800, 816-822, 827-837 


D:4 


aa 483-5 11 


Dai 


30,82 


1050 


ORFI307 


unknown 


49-72, 76-83, 95-105, 135-146, 
148-164, 183-205 


A:1,H:45 


aa 57-128 


A:GSBXM26(57- 
128):7/30 


28. 80 
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Old 


Putative function 


predicted immunogenic aa** 


No. of se- 


Location of 


Serum reactivity 


Seq ID no: 


aureus 


ORF 


(by homology) 




lected 


Identified 


with relevant re- 


(DNA 


antigenic 


number 






clones per 


immuno- 


gion Snnsitive/ totaTl 


+Prot) 


protein 








ORF and 
screen 


genic region 






1209 


ORF3006 


heraN homolog 


1 2-36, 43-50, 58-65, 73-78, 80-87, 
103-139, 147-153, 159-172, 190- 

ZUJ, 1 ZIO, ii't ^Ja, £J*t— Z*HJ, 

256-261, 273-279, 286-293, 299- 
306,340-346,354-366 


B:7,F:8 


aa 167-181 


B:GSBXB76(167- 
179):25/7i 

T7.P A f DOC A fl £.(\— 

183): 18/41 


54, 106 


1344 


ORF02I2 


NifS protein 
homolog 


8-16, 22-35, 49-58, 70-77, 101-121, 
123-132, 147-161, 163-192, 203- 
209, 216-234, 238-249, 268-274, 
280-293, 298-318, 328-333, 339- 
345,355-361,372-381 


A:ll 


aa 34-94 


A:GSBXK59- 
bmd2i(34-94}:6/29 


5, 141 


1356 


ORF0197 


Hypothetical pro- 
tease 


28-55, 82-100, 105-111, 125-131, 
137-143 


1*12 


aal-49 


D-jLd. 


4,57 


2361 


ORF0190 


LPXTGV protein 


5-39, 1U-117, 125-132, 134-141, 
167-191, 196-202,214-232,236- 
241, 244-249, 292-297, 3 19-328, 
336-341 365-380 385-301 407— 

JJO Jtl, JOJ JOV| JOJ J71, *t\J/ 

416 450-470 435-441 457—461 
477-488, 491-498, 518-S32, 545- 
556, 569-576, 581-587, 595-602, 
604-609, 617-640, 643-651, 702- 
715, 723-731, 786-793, 805-811, 
826-839, 874-889 


A:1,B:23, 
E3.F31 


aa 37-49 
aa 63-77 
aa 274-334 


B:GSBXF81(37- 
49): 1/1 ' 
B:GSBXD45- 
hrfkd/Yil— 77 V 1 2/70 
A -n<5WYT 77/774— 

334)3/30 

F:SALAP81(62- 

77):10/4n 


3,56 


1371 


ORF0175 


YtpT, conserved 


37-42, 57-62, 121-135, 139-145, 


C3,E:2, 


aa 624-684 


C:GSBYG95(624- 


143, 151 






hypothetical pro- 


183-190, 204-212, 220-227, 242- 


G:i 


aa 891-905 


684):7/22 \ 








tein 


248, 278-288, 295-30, 304-309, 
335-341, 396-404, 412-433,443- 
449, 497-503, 505-513, 539-545, 
552-558, 601-617, 629-649, 702- 
711, 736-745, 793-804, 814-829, 
843-858, 864-885, 889-895, 905- 
913, 919-929, 937-943, 957-965, 
970-986, 990-1030, 1038-1049, 
lUoJ— 1072, 1080—1091, 1093-1116, 
1126-1136, 1145-1157,1163-1171, 
1177-1183, 1189-1196, 1211-1218, 
1225M235, 1242-1256, 1261-1269 






E:GSBZB45(891- 
905): 10/41 




1491 


ORF0053 


Cmp binding fac- 
tor 1 homolog 


12-29, 34-40, 63-71, 101-110, 1 14- 
122, 130-138, 140-195, 197-209, 
215-229, 239-253, 255-274 


A:7,C:2, 
E:7iF:4 


aa 39-94 


A:GSBXM13(39- 
94):10/29 
F:SALAY30(39- 
53):4/4l 


2,55 


1616 


ORFU80 


leukocidin F ho- 
molog 


16-24, 32-39, 43-49, 64-71, 93-99, 
126-141 144-156 210-218 226- 
233,265-273, 276-284 


A: 10 


aa 158-220 


A:GSBXK06(158- 
220):8/29 


27,79 


1618 


ORFU78 


UikM homolog 


5-24, 88-94, 102-1 13, 132-143, 
163-173, 216-224, 254-269, 273- 
278, 305-313, 321-327, 334-341 


A:13, B:3 
C36, E:4, 
F:12,G:2, 
H:10 


aa31-61 
aa 58-74 


A:GSBXK60(31- 

61):20/29 

B:GSBXB48(58- 

74):49/71 

F:SALAY41(58- 

74):30/4I 


26,78 
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aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted Immunogenic an** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


1632 


ORF1I63 


SdrH homolog 


7-35, 54-59, 247-261, 263-272, 
302-320, 330-339, 368-374, 382- 
411 


B:6,E:ll, 
FJ4 


aa 105-119 
aa 126-143 
aa 168-186 


B:GSBXG53(168- 
186):3977l 
F:SALAP07(105- 
119):11/41 j 


25,77 


1763 


ORF1024 


unknown 


5-32,35-48,55-76 


03 


complement 
bp 237-1 70 


C:GSBYI30(98aa):l 

a 


24,76 


1845 


ORF0942 


Hyaluronate lyase 


10-26, 31—44, 60-66, 99-104, 146- 
153, 163-169, 197-205,216-223, 
226-238, 241-258, 27 1-280, 295- 
315, 346-351, 371-385, 396-407, 
44<M46, 452-^57, 460-466, 492- 
510, 537-543, 546-551, 565-582, 
590-595, 635-650, 672-678, 686- 
701, 705-712,714-721, 725-731, 
762-768,800-805 


D:5, ?a 


aa208-224 
aa 672-727 


Dm.d 


23, 75 


1951 


ORF0831 


homology with 
ORFl 


5-22, 42-50, 74-81, 139-145, 167- 
178, 220-230, 246-253, 255-264 


AJ223, 

B:56, 

C:167, 

E:43, 

F:100, 

G:13, 

H:102 


aa 137-237 
aa 250-267 


B:GSBXC07(180- 
190>:1/1 

A:GSBXK29(177- 

195):I5/29 

B:GSBXD43(250- 

267): 10/71 

F:SALAM13(178- 

19l):20/41 


22,74 


1955 


ORF0826 


homology with 
ORFl 


4-9, 15-26, 65-76, 108-U5, 119- 
128, 144-153 


A:1,B:3, 
El,F:8 


aa 38-52. 
aa 66-1 14 


A:GSBXR10(66- 
114):5/30 
F:SALAM67(37- 
52):16/41 


21,73 


2031 


ORF0749 


unknown 


10-26, 3 H3, 46-58, 61-66, 69-79, 
85-92, 100-115, 120-126, 128-135, 
149-155, 167-173, 178-187, 189- 
196, 202-222, 225-231, 233-240, 
245-251, 257-263, 271-292, 314- 
322,325-334,339-345 




aa 59-74 


B;GSBXC01(59- 
71):il/26 


20,72 


2086 


ORFG691 
Sbi 


IgG binding 
protein 


6-20, 53-63, 83-90, 135-146, 195- 
208, 244-259, 263-314, 319-327, 
337-349, 353-362, 365-374, 380- 
390,397-405,407-415 


A:1,B:8, 
E:24,F:9, 
G:137 


aa 208-287 
aa 261-276 
aa 286-3 14 


A:GSBXS55(208- 

287)08/46 

B:GSBXB34{299- 

3 14):: 11/71 

F:SALAX32(261- 

276):2l/4l 


19,71 
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aureus 
antigenic 
protein 


Old 
ORP 
number 


Putative function 
(by homology) 


predicted immunogenic an** 


No. of se- 
lected 
doses per 
ORF and 
screen 


Location of 
Identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


2180 


ORF0594 


LPXTG1V protein 


1 1-20, 26-47, 69-75, 84-92, 102- 
109, 1 19-136, 139-147, 160-170, 
178-185, 190-196,208-215,225- 
233, 245-250, 265-272, 277-284, 
300-306, 346-357, 373-379, 384- 
390, 429-435, 471-481, 502-507, 
536-561, 663-688, 791-816, 905- 
910, 919-933, 977-985, 1001-1010, 
1052-1057, 1070-1077, 1082-1087, 
1094-1 U2 


A:3,G3, 
E:6,F:2, 
H:6 

0 


aa 493-587 
aa 633-715 
aa704-760 l 
aa 760-832 
(aa 832- 
887/ 


A:GSBXS61(493- 
555): J/1 

A:GSBXL64(496- 
S85):l/t 

A:GSBXS92(760- 

841): 1/1 / 

A:bmd4(704— 

760):16730 , 

(A:brad4(830- 

885*16730/ 

F:SALBC43(519- 

533):4/41 


18, 70 


2184 


ORF059G 


FnbpB 


5-12, 18-37, 104-124, 139-145, 
154-166, 175-181, 185-190, 193- 
199, 203-209, 235-244, 268-274, 
278-292, 299-307, 309-320, 356- 
364, 375-384, 390-404, 430-440, 
450-461, 488-495, 505-51 1, 527- 
535, 551-556, 567-573, 587-593, 
599-609, 624-631, 651-656, 665- 
671, 714-726, 754-766, 799-804, 
818-825, 827-833, 841-847, 855- 
861, 876-893, 895-903, 927-940 


A:2,C:4, 
G:9 


aa 701-777 
aa 783-822 


A:GSBXM62(702- 
777*28/28 
A:GSBXR22(783- . 
855): 1/1 


17,69 


2186 


ORF0588 


Fnbp 


8-29, 96-105, 114-121, 123-129, 
141-147, 151-165, 171-183, 198- 
206, 222-232, 253-265, 267-277, 
294-300, 302-312, 332-338, 362- 
368, 377-383, 396-402, 410-416, 
45 1-459, 473-489, 497-503, 537- 
543, 549-559, 581-600, 623-629, 
643-649, 655-666, 680-687, 694- 
700, 707-712, 721-727, 770-782, 
8 10-822, 874-881, 883-889, 897- 
903, 91 1-917, 925-931, 933-939, 
946-963, 965-973, 997-1010 


A:4,C:4, 
D:5,E2 


aa 7 10-787 
aa 855-975 
aa 9 16-983 


C:GSBYN05(710- 

787):19/25 

D:n.d 

A:GSBXP01(916- 
983):17/30 


16,68 


2224 


ORF055I 


unknown 


49-56, 62-68, 83-89, 92-98, 109- 
1 15, 124-131, 142-159, 161-167, 
169-175, 177-188, 196-224, 230- 
243,246-252 


B:2 


aa 34-46 


B:GSBXD89(34- 
46):1/1 


15,67 
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aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


2254 


ORF0519 


Conserved hypo- 
thetical protein 


14-22, 32^*0, 52-58, 61-77, 81-93, 
111-117, 124-138, 151-190, 193- 
214, 224-244, 253-277, 287-295, " 
307-324, 326-332, 348-355, 357- 
362, 384-394, 397-434, 437-460, 
489-496, 503-510, 516-522, 528- 
539, 541-547, 552-558, 563-573, 
589-595, 602-624, 626-632, 65 1- 
667,673-689, 694-706, 712-739, 
756-790 


D:3 


aa 403-462 


Dji.d. 


14,66 


2264 


ORF0509 


ORF1; homology 
with putative se- 
creted antigen 
precursor fromS. 
epidermidis 


5-31,47-55,99-104, 133-139, 156- 
172,214-224,240-247 


A:131, 

B:SI, 

C:I3, 

E:43, 

F:78,G:2, 

H:17 


aa7-87 
aa 133-242 


A:GSBXP22(145- 
196):l/l 

A:GSBXK05- \ 

bmdl6(178- 

218):6729 

B:GSHXE24- 

bdb20(167-178):l/l 

F:SAIAQ91(173- 

184):15/4l 


13,65 


2268 


ORF0503 


IsaA, possibly ad- 
hesion/ aggrega- 
tion 


7-19, 26-45, 60-68, 94-100, 1 1 1- 
U9, 126-137, 143-148, 169-181, 
217-228 

i 


A:7, B;65, 
C:3, E2 t 
F:53 


aa 67-1 16 
aa 98-184 
aa 182-225 


A:GSBXK88(67- 
U6):l/l 

A:GSBXN19(98- 

l84):22/29 

A:GSBXN32(182- 

225):34/71 

B:GSBXB71(!96- 

209) :16729 
F:SALAL22(19fr- 

210) :1674I 


12,64 


2344 


ORF0426 


Clumping factor B 


4-10, 17-45, 120-127, 135-141, 
168-180, 187-208, 216-224. 244- 
254, 256-264, 290-312, 322-330, 
356-366, 374-384, 391-414, 421- 
428, 430-437, 442-449, 455^61, 
464-479, 483-492, 501-512, 548- 
555, 862-868, 871-876, 891-904 


D:9,E:l, 
F:3,H:4 


aa 706-762 
aa 810-852 


D:n.<i 


11,63 


2351 


ORF04I8 


aureolysin 


10-29,46-56, 63-74, 83-105, 107- 
114, 138-145, 170-184, 186-193, 
216-221, 242-248, 277-289, 303- 
31 1,346-360, 379-389, 422-428, 
446-453, 459-469, 479-489, 496- 
501 


A:1,C:6 


aa 83-156 


A:GSBX046(83- 
156):14/29 


10,62 
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s. 

aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** , 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


SeqID no: 
(DNA 
+Prot) 


2359 


ORF0409 


ISSP, immuno- 
genic secreted 
protein precursor, 
putative 


4-29, 92-99, 1 1^-130. 228-236, 
264-269, 271-280, 31 1-317, 321- 
331,341-353, 357-363,366-372, 
377-384, 390-396, 409-^15, 440- 
448, 458-470, 504-520, 544-563, 
568-581, 584-592, 594-603, 610- 
616 


B:4,F:11 


aa 168-184 
aa 206-220 
aa 297-309 


B.-GSBXD01(168- 
184): 1/1 

B:GSBXD62(205- 
220): l/l 

B:GSBXCI 7(297- 
309):6/27 
F:SA1AL04(205- 
220):9/41 


9.61 


2378 


ORF0398 


SipA 


18-23, 42-55, 69-77, 85-98, 129- 
136, 182-188, 214-220, 229-235, 
242-248, 251-258, 281-292, 309- 
316, 333-343, 34S-354, 361-367, 
393-407, 44 1-447, 481-488, 493- 
505, 510-515, 517-527, 530-535, 
540-549, 564-583, 593-599, 608- 
621, 636-645, 65&-670, 674-687, 
697-708, 726-734, 755-760, 765- 
772, 785-792, 798-815, 819-824, 
826-838, 846-852, 889-904, 907- 
913, 932-939, 956-964, 982-1000, 
1008-1015, 1017-1024, 1028-1034, 
1059-1065, 1078-1084, 1122-1129, 
1134-1143, 1180-1186, 1188-1194, 
1205-1215, 1224-1230, 1276-1283, 
1333-1339, 1377-1382, L415-1421, 
1448-1459, 1467-1472, 1537-1545, 
1556-1566, 1647-1654, 1666-1675, 
1683-1689, 1722-1737, 1740-1754, 
1756-1762, 1764-1773, 1775-1783, 
1800-1809, 1811-1819, 1839-1851, 
1859-1866, 1876-1882, 1930-1939, 
1947-1954, 1978-1985, 1999-2007, 
2015-2029, 2080-2086, 2094-2100, 
21 12-21 18, 2196-2205, 2232-2243 


Cl,D:7, 
F:4,H:11 


aa 198-258 
aa 646-727 
aa 846-857 
aa2104- 
2206 


C:GSBY173(646- 
727): 2/9 

F:SALA033(846- 
857): 10/41 
D:n.<L 


8, 60 


2466 


ORF0302 


YycH protein 


16-38, 71-77, 87-94, 105-1 12, 124- 
144, 158-164, 169-177, 180-186, 
194-204, 221-228, 236-245, 250- 
267, 336-343, 363-378, 385-394, 
406^12, 423-440, 443-449 


Ehl4 


aa 40 1-494 


D:n.d. 


7,59 


2470 


ORF0299 


Conserved hypo- 
thetical protein 


4-9, 17-41, 50-56, 63-69, 82-87, 
108-115, 145-151,207-214,244- 
249, 284-290, 308-316, 323-338, 
348-358,361-378,410-419,445- 
451, 512-522, 527-533, 540-546, 
553-558, 561-575, 601-608, 632- 
644, 656-667, 701-713,727-733, 
766-780 


C'3 


aa 4 14-455 


C:GSBYH60(414- 
455)28/31 


169,170 
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aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted Immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
Immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


2498 


ORP0267 


Conserved hypo- 
thetical protein 


33^*3, 45-5 1 , 57-63, 65-72, 80-96; 
99-UO, 123-129, 161-171, 173-179, 
185-191, 193-200,208-224,227- 
246, 252-258, 294-308,321-329, 
344-352,691-707 


D:12 


aa 358-411 
aa 588-606 


D: 17/21 


6,58 


2548 


ORF27I1 


IgO binding 
protein A 


4-16, 24-57, 65-73, 85-91, 95-102, 
125-132, 146-152, 156-163, 184- 
190, 204-210, 214-221, 242-252, 
262-268, 272-279, 300-31 1, 320- 
337, 433-^40, 472^*80, 505-523 


A:S5, 
B54, 
C35, 
F:59, 
0:56, 
H:38 


aal-48 
aa 47-143 
aa 219-285 
aa 345-424 


A:GSBXK68(i- 
73):21/30 
A:GSBXK41(47- 
135): 1/1 

A:GSBXN38(219- 
285}:19/30 
AtGSBXLl 1(322- 
375): 10/30 
B:GSBXB22(406- 
418):37/71 
F:SALAM17(406- 
418):29/41 ' 


53, 105 


2577 


ORF2683 


Hypothetical pro- 
tein 


4-21, 49-56, 65-74, 95-U2, 202- 
208,214-235 


C:6 


aa 99-171 


C:GSBYL56(99~ 


149, 157 


2642 


ORF2614 


unknown 


34-58, 63-69, 74-86, 92-101, 130- 
138, 142-150, 158-191, 199-207, 
210-221, 234-249, 252-271 


C:l,E:l 


aa5-48 ; 


C:bhe3(5- 
48):25/30 w 


52,104 


2664 


ORF2593 


Conserved hypo- 
thetical protein 


7-37, 56-71, 74-150, 155-162, 183- 
203, 21 1-222, 224-234, 242-272 


D-35 


aa 77-128 


D:n.d. 


51, 103 


2670 


ORF2588 


Hexose transporter 


18-28, 36-49, 56-62, 67-84, 86-95, 
102-153, 180-195, 198-218,254- 
280, 284-296, 301-325, 327-348, 
IS'*— TOO 107—402.407-414 431— 
45S 


D:16 


aa 328-394 


Chad. 


50, 102 


ZOOU 


ukt^j/ f 




4—18 *>*— 1! 1S^4n SV-fJQ RQ— 107 

147-154, 159-165, 185-202,215- 
223, 284-289, 3 15-322, 350-363, 
384-392, 447- : 453, 473-479, 517- 
523, 544-550, 572-577, 598-604, 
617-623 


C26, G:4, 
H:8 


aa 438—516 
aa 505-570 
aa 569-619 


C-GSBYHI 6f438— 

C:GSBYG24{505- 
570):l/7 

C:GSBYL82(569- 
619)^7 


148, 156 


2740 


ORF2515 


Hyjwthetical pro- 
tein 


5-^4, 47-55, 62-68, 70-78, 93-100, 
128-151, 166-171, 17&-308 


D:4 


aal-59 


D:xuL 


49, 101 


2746 


ORF2507 


homology with 
ORF1 


5-12, 15-20,43-49,94-106, 110- 
116, 119-128, 153-163, 175-180, 
185-191, 198-209,244-252,254- 
264, 266-273, 280-288, 290-297 


A:I,H:13 


aa 63-126 


A;GSBXO40(66- 
123):8/29 


48, 100 


2797 


ORF2470 


unknown 


10-27,37-56,64-99, 106-119, 121- 
136, 139-145, 148-178, 190-216, 
225-249, 25 1-276, 292-297, 3 12- 
321,332-399,403-458 


B:3,E:2, 
F:13,H:3 


aa 183-200 
aa 349-363 


B:GSBXE85(183- 
200):lI/27 
F:SAIAQ47(183- 
200):8/41 


47,99 



WO 02/059148 



- 69 - 



PCT/EP02/00546 



aureus 
antigenic 
protein 


Old 
ORF 
number 


Pntntivc function 
(by homology) 


predicted immunogenic an** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
Identified 
immuno- 
genic region 


Serum reactivity - 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


2798 


ORF2469 


Lipase (geh) 


12-35,93-99, 166-179,217-227, 
239-248, 269-276, 288-294, 296- 
320, 322-327, 334-339, 344-356, 
362-371 , 375-384, 404-^1 1, 433- 
438, 443^48,455^64, 480^86, 
497-503, 516-525. 535-541, 561- 
570, 579-585, 603-622, 633-64 1 j 


A:41, 
B:42,C:3, 
F:35,G:1, 
H:ll 


aa 48-136 
aa 128-172 
aa 201-258 


C:GSBYG01(4S- 

136):2/6 

A:GSBXM3l- 

bmdl2(I28- 

188): 11/30 

B:GSBXEI6(I65- 

177): 10/30 

A:GSBXN20(20l- 

258):8/30 

F:SALAW05(165- 
I77):13/4l 


46,98 


2815 


ORF245I 


Conserved hypo- 
thetical protein 


5-32,34-49 


DSl 


aa 1-43 j 


D:n.cL 


45,97 


2914 

- 


ORF2351 


raetC 


39-44,46^80,92-98, 105-113, 118- 
123, 133-165, 176-208,226-238, 
240-255, 279-285, 298-330. 338- 
345, 350-357, 365-372, 397-402, 
409-415, 465-473, 488-515, 517- 
535, 542-550, 554-590, 593-601, 
603-620, 627-653, 660-665, 674- 
687,698-718, 726-739 


A:l,C:14, 
F:2 


aa 386-402 


A:GSBXM18(386- 
402): 17/29 


44, 96 


2960 


ORF2298 

n 


putative Exotoxin 


13-36,40-49, 111-118, 134-140, 
159-164, 173-183, 208-220, 232- 
241, 245-254, 262-271, 280-286, 
295-301, 303-310, 319--324, 332- 
339 


C:101, 
E:2,H:58 


aa 1-85 
aa 54-121 
aa 103-195 


C:GSBYG32(1- 

85)::6/7 

C:GSBYG61- 

bhc2(54-121):26730 

C:GSBYN80(103- 

195): 13/17 


43,95 


2963 


ORF2295 


putative Exotoxin 


13-28, 40-46, 69-75, 86-92, 114- 
120, 126-137, 155-172, 182-193, 
199-206, 213-221, 232-238, 243- 
253.270-276,284-290 


C:3,E:3, 
G:l 


aa 22-100 


C:GSBYJ58(22- 

100):9/I5 

t 

L 1 


147, 155 


3002 


ORF1704 


homology with 
ORF1 . 


4-21, 28^0, 45-52, 59-71, 92-107, 
123-137, 159-174, 190-202,220- 
229, 232-241, 282-296; 302-308, 
312-331 


A:2,C:1, 
H:4 


aa 21-118 


A:GSBXL06(21- 
U8):50/52 


33,85 
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aureus 
antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted Immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


3200 


ORF1331 


putative extracel- 
lular matrix bind- 
ing protein 


6-15. 22-32, 58-73, 82-88, 97-109, 
120-131, 134-140, 151-163, 179- 
185, 219-230, 242-255, 271-277, 
288-293, 305-319, 345-356, 368- 
381, 397-406, 408-420, 427^37, 
448-454, 473-482, 498-505, 529- 
535, 550-563, 573-580, 582-590, 
600-605, 618-627, 677-685, 718- 
725 r 729-735, 744-759, 773-784, 
789-794, 820-837, 902-908, 916- 
921, 929-935,949-955, 1001-1008, 
1026-1032, 1074-1083, 1088-1094, 
1 108-1 11 7, 1137-1142, 1159-1177, 
1183-1194, 1214-1220, 1236-1252, 
1261-1269, 1289-1294, 1311-1329. 
1336-1341, 1406-1413, 1419-1432, 
1437-1457, 1464-1503, 1519-1525, 
1531-1537, 1539-1557, 1560-1567, 
1611-1618, 1620-1629, 1697-1704, 
1712-1719, 1726-1736. 1781-1786, 
1797-1817, 1848-1854, 1879-1890, 
1919-1925, 1946-1953, 1974-1979 


A:ll, 
Ball. 
C:36 


aa 5-134 


A:GSBXL07(5- 
134*6728 


29,81 



Table 2b: Additional immunogenic proteins identified by bacterial 
surface and ribosome display: S. aureus 

Bacterial surface display: A, LSA250/1 library in fhuA with pa- 
tient sera 1 (655); B, LSA50/6 library in lamB with patient sera 
1 (484); C, LSA250/1 library in fhuA with IC sera 1 (571); E, 
LSA50/6 library in lamB with IC sera 2 (454); F, LSA50/6 library 
in lamB with patient sera Pi (1105); G, LSA50/6 library in lamb 
with IC sera 1 (471); H, LSA250/1 library in fhuA with patient 
sera 1 (igA, 708) . Ribosome display: D, LSA250/1 library with IC 
sera (1686) . **, prediction of antigenic sequences longer than 5 
amino acids was performed with the programme ANTIGENIC (Kolaskar 
and Tongaonkar, 1990) . ORF, open reading frame; CRF, reading 
frame on complementary, strand; ARF, alternative reading frame. 
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aureus 
antigcni 
c protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
dones 

per ORF 

and 
screen 


Location of 
Identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
+Prot) 


ARP028 

o 


Putative protein 


7-14 


F:6 


aa 25-43 


SALAM59(25-43): 1/1 


401,402 


CRF014 
< 


Putative protein 


18-28, 31-37, 4(H7, 51-83, 86-126 


F:5 


aa 81^90 


SALAZ40(8 1-90): 2/12 


403,404 


CRF025 

U 


Putative protein 


4-24,26-46,49^86 


0:8 


aa 60-76 


SAIAJ87(60-76): n.d. 


365,378 


CRF030 

o 
5 


Putative protein 


40-46 


A:6, B:2, 

C:47 

E:35 


aa5-38 


AjGSBXK03(7-36):28/69 
B*GSBXD29f 1 G-20V I n/27 


391, 392 


7 


UIuUKJWIJ 


4-17 


f>3 


aa 1-20 


D:n.d. 


469; 486 


7 


ruuuirc uiuusui 


4-28 "*1— S3 58-64 

*r £-Of J J, JO 


B:13, FiS 


aa 18-34 


GSBXF3 1 f 1 9-34V 1/7 


366,379 


l^lvrUj J 

8 


f Tf>l*rtr\u/n 
unKuuwu 


4-20 


D: 7 


aa 1-11 


Diitd. 


470; 487 


UKrU/j 

0 


rUlouvc piuicin 


4^1 1 1 R— ?4 40 

*r 11, lO AST, J J W 


G:44 


aa 25-39 


SALAG92/26-39V n.d 


367, 380 


CKrl 14 
5 


Unknown 




U.ZO 


aa- Iv J* 


D:ad. 


464; 481 


CRrl24 
7 


Putative protein 


**— Zj, Z; JO 






J/VI jrVtNZ.J^JO MO J* 1LU. 


368,381 


6 


Putative protein 


10— 7<T ^R-47 55— 7 A 77—87 

IV ZD, 3d t • , J J #*f, / / Of 




aa 54-67 


SAlAG65f54— 67V il<L 


369, 382 


l^Kr J Jj 

6 


Unknown 


R— 15* 18-24*27-38 

0 A J, I'O Z*t, Z/ JO 


D: 5 


□a 5-33 


D:aA 


471; 488 


v>KJ" 1 /o 

3 ■ 


Putative protein 


4— Q dV- SR 7!— RS 

HT^fj ZJ T" A , S-J JO, / i OJ 


C-3 


aa 1—22 


OGSBYnof I— 22^ , iy l 


407, 408 


LKr 1 /a 
3 


Unknown 


51—1 £1 
o— lOl 


LSI J 


«*» 7^—177 
U4 /d iz / 


U.lliUi 


465* 482 


5 


Unknown 


*r Zo, jvPJO 


n« 777 

U. Z/Z 


•m 1—|7 
aa I 1 / 




472; 489 


OKr loo 
I 


Unknown 


6~H • 1 14' **6— 50 


D:8 


aa4— 27 




466; 483 


PDCIO") 

8 


r uiauve pruieiii 


4_o 17— 'lO 

*+*/,!/ JV/ 


F:9 


aa 13—22 


^AFAR4in3— 22V ni 


370, 383 


4 


Putative protein 


18—38 


F: 13 


aa 16—32 


SAIJ^M75fl 6-32V n-d 


371,384 


5 


Putative protein 


4-15 30-58 


F:9 


aa 54-66 


SALA054C 54-66^' 1/12 


372,385 


0 


Putative protein 


4-61 65-72 79-95 07-106 


E:I3 


aa 86—99 




373, 386 


CRF220 
7 


Unknown 


4-13 


D:3 


aa 17-39 


D:n.d. 


473; 490 


CRF230 
5 


Putative protein 


4-9,22-33,44-60 


C:5 


aa 80-116 


GSBYL75(80-U6): n.d. 


374,387 


CRF234 
1 


Putative protein 


4-23, 30-44,49-70 


F:8 


aa 46-55 


SALAW3 1(46-55): n.d 


375,388 


CRF234 
9 


Putative protein 


4-32, 39-46, 62-69, 77-83 


B:10,F:4 


aa 46-67 


GSBXC92(52-67):2/U 


376, 389 
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aureus 
antigeni 
c protein 


Putative (unction 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones 

per ORF 
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screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


CRF235 
6 


Unknown 


A— IB 
*— lo 




aa3-l8 




475; 492 


CRF245 
2 


Unknown 


4-31 


n- o 

\j» y 






476; 493 


CRF249 

8 


Putative protein 


a ** * At 

4-29,31-41 


KJ.O 


aa z 10 


>/\JjrvTJU^J IJJ. LLLL 




CRF255 
3 


Unknown 


4-35; 37-42 




,» |_'7f| 

aa i zu 


Dm.d. 


474; 491 


CRP257 
8 


Unknown 


5—25; 30-39 




aa o— in 
aa y^jtr 


Died. 


467; 484 


CRF266 
4 


Unknown 


1 1-21 




nn 1—1 A 


D:n.d. 




CRF272 
9 


Putative protein 


10-41, 50-57 




an AA— 56 




405, 406 


CRF286 
3/1 


Unknown 


4-43 


D: 78 


aa 17-40 


Dm.(L 


478; 495 


CRF286 
3/2 


Unknown 


4-46 


D: 78 


aa 44-49 . 


D:ad. 


479; 496 


CRFA00 
2 


Unknown 


17-39^2-59 


D:3 


aa 38-55 


D:n.d 


463; 480 


CRFNI 


Unknown 


5-20; 37-44; 52-59; 87-94; 1 16-L32 


D;4 * 


aa 94-116 


D:n.d < 


468; 485 


8 


r inP— Tsf— acetyl— 
D— maniiosarriino 
transferase, puta- 
tive 


1 1-18, 43-56, 58-97, 1Q0-U8, 120- 
148, 152-171, 195-203, 207-214, 

£JSj—£J.Ii ZJj £fY\ 


B:4, F:29 


aa 197-210 


SALAMl4(198-209): iuL 


397,398 


ORF025 
4 


Multidrug efflux 
transporter 


4-33, 35-56, 66-99, 109-124, 136- 
144, 151-180, 188-198,201-236, 
ZJ5 Z44, ZjU~ztrtJ, zoo— zyu, 
306, 342-377 


D:3 


aa 155-175 


D: n.d. 


297^25 


ORF030 
7 


Conserved hypo- 


a— oi *ii fii Kuidi tno— 1AR 


D: 3 


aa 9 — 44 


D: n.d\ 


298, 326 


ORF045 
2 


Conserved hypo- 
thetical protein 


4-35, 4H7, 55-75, 77-89, 9&-U3, 

1 Ifi— 1A/1 1 AA— 1 70 1 0d— *> 1 <\ 7X1— 
1 lO i*rU, 1***+ 1 / y, ly*r i. I J, jLjz. 

254, 260-273, 280-288, 290-302, 
315-323, 330-369, 372-385, 413^32 


D:5 


aa 105-122 


D:n.d. 


299,327 


ORF045 
6 


Na+TH+Airtiporter 


4-81 


D:66 


aa 1-21 


D:n.d\ 


300, 328 


ORF055 
6 


Iron(ni)dicitrate 
binding protein 


5-23, 50-74, 92-99, 107-122, 126- 
142, 152-159, 172-179, 188-196, 
211-218,271-282 


D: 10 


aa 1-18 


D: n.d 


301,329 


ORF062 
9 


Hypothetical 
Protein 


9-44, 63-69, 75-82, 86-106, 108- 
146, 153-161, 166-178, 185-192, 
233-239, 258-266, 302-307 


D:3I3 


aa 13-37 


D: n.d 


302, 330 
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aureus 
anttgeni 
c protein 


Putative function 
(by homology) 


predicted Immunogenic aa** 


No. of se- 
lected 
clones 

perORF 
and 


Location of 
Identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqlD 
no: 
(DNA 
+Prot) 


ORF063 
7 


GTIM)inding 
protein TypA 


10-19, 22-32, 95-105, 112-119, 121- 
133, 140-154, 162-174, 186-200, 
207-224, 238-247, 254-266, 274- 
280, 288-294, 296-305, 343-351, 
358-364, 366-373, 382-393, 4U3- 
413, 415-422, 44CM47, 499-507, 
565-575, 578-588 


F:3 


aa 107-119 


F:SALAX70(107-119):lG/4l 


393,395 


ORF07I 
3 


Conserved 
hypothetical 
transmembrane 
protein, putative 


22-51, 53-71, 80-85* 93-99, 105- 
112, 123-146, 151-157, 165-222, 
226-236, 247-270, 290-296, 301- 
324, 330-348, 362-382, 384-391, 
396-461, 463-482, 490-515 


D: 3 


aa 487 — 513 


rv. m a 

L>: n.a 


IXi'X 111 


ORF078 
8 


Cell division pro- 
tein 


104-111, 158-171, 186-197, 204- 
209, 230-247, 253-259, 269-277, 
290-314, 330-340, 347-367, 378-388 


D:4 


aa 152 -178 


D:n.dL 


304,332 


ORF079 

7 


Conserved 

hypothetical 

protein 


i i -in ZA— 7< a**— Ifl^ 119—117 1 90— 

147, 154-168, 174-191, 196-270, 
280-344, 354-377, 380-429, 431- 
450, 458-483, 502-520, 525-532, 
595-602, 662-669, 675-686, 696- 
702,704-711,720-735,739-748, ' 
750-756,770-779, 793-800, 813- 
822, 834-862 






D: n.d 


305, 333 


ORF083 . 
6 


Cell Division Pro- 
tein 


34-91, 100-119, 126-143, 147-185, 
187-197, 319-335, 349-355, 363- 
395, 397-412, 414-422, 424-440, 
458-465, 467-475, 480-505, 507- 
529, 531-542, 548-553, 577-589, 
614-632, 640-649, 685-704, 730- 
741,744-751,780-786 


D:5 


aa 26-56 


D: n.d 


306,334 


ORF131 
8 


Amino acid per- 
mease 


1 1-21, 25-32, 34-54, 81-88, 93-99, 
105-117, 122-145, 148-174, 187- 
193, 203-218, 226-260, 265-298, 
306-318, 325-381, 393-399, 402- 
421,426-448 


D:8 


aal27 - 152 


D:n-d. 


307, 335 


ORF132 
1 


Pyruvat kinase 


4-1 1 , 50-67, 89-95, 103-109, 1 12- 
135, 139-147, 158-170, 185-204, 
213-219, 229-242, 248-277, 294- 
300, 316-323, 330-335, 339-379, 
390-402, 408-422, 431-439, 446- 
457, 469-474, 484-500, 506-5 13, 
517-530, 538-546, 548-561 


E:6 


aa 420-432 


E:GSBZE16(420-432):5/41 


197,216 



wo 
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aureus 
aottgcnl 
e protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones 

per ORF 
and 
screen 


Location of 
identified 
Immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


ScqlD 
no: 
(DNA 
+Prot) 


ORF138 
8 

» 


LPXTG cell wall 
anchor motif 


11-31,86-91,103-111, 175-182, 
205-212, 218-226, 242-247. 260- 
269, 279-288, 304-31 3, 329-334, 
355-360, 378-387, 390-399, 407- 
435, 468-^86, 5 10-S 16, 535-547, 
574-581, 604-615, 635-646, 653- 
659, 689-696, 730-737, 802-8 12, . 
879-891, 893-906,922-931, 954- j 
964,997-1009, 1031-1042, 1089- 
1096, 1 107-1 120, 1 123-1 130, 1 149- 
1162, 1176-1184, 1192-1207, 1209- 
1215, 1253-1259, 1265-1275, 1282- 
1295, 1304-1310, 1345-1361, 1382- 
1388, 1394-1400, 1412-1430, 1457- 
1462, 1489-1507, 1509-1515, 1535- 
1540, 1571-1591, 1619-1626, 1635- 
1641, 1647-1655, 1695-1701, 1726- 
1748, 1750-1757, 1767-1783, 1802- 
1807, 1809-1822, 1844-1875, 1883- 
1889, 1922-1929, 1931-1936, 1951- 
1Q67 1978-1989 1999-2008 2023- 

l ?U f , L7/U l7v/ t 1777 *UUO| bU^J 

2042, 2056-2083, 2101-2136, 2161- 
2177 


D:3 


aa 508 -523 




308,336 


ORF140 
2 


~l A — HihvHmxv — "7 — 

butanone-4- 
phosphate syn- 
those 


18-23 32-37 54-63 65-74 83-92 
107-114, 123-139, 144-155, 157- 

i CA lQ1_lOfl ?19— 94A TJ? 

284-290, 295-301, 303-309, 31 L- 
321,328-341,367-376 


E:3 


aa 121-137 


E:GSBZB68(121-137):7/41 


198, 217 


ORF147 
3 


hemolysin II * 
(LukD-Leuktoxin) 


A 1£ 1ft 4*7 11 fjK *7C Hi IftO %tA 

4— JO, /, J r^w, / 3— HZ, lUo 1 14, 
119-126, 135-143, 189-195,234- 
244, 250-257, 266-272, 31 1-316 


C.l 

r.l 


aa Z4j *jo 




177, AlO 


ORFI52 
3 


Iron uptake regu- 
lator 


13-27, 29-^4, 46-66, 68-81, 97-1 16, 
138-145 


D3 


aal20- 135 


D: ad 


309,337 


ORF170 
7 


inner membrane 
protein, 60 kDa 


4-23, 57-77, 89-103, 1 19-125, 132- 
172, 179-197, 210-254, 256-265, 
281-287 


F:t 


aa 104-118 


F:SALBC82(104-l l8):7/4 1 


200,219 


ORF175 
4 


amiB 


5-10, 16-24, 62-69, 77-96, 100-115, 
117-126, 137-156, 165-183, 202- 
211, 215-225, 229-241, 250-260, 
267-273, 290-300, 302-308, 320- 
333, 336-342, 348-356, 375-382, 
384-389 


D:3 


aa 293 -312 


D:n.d. 


310,338 
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aureus 
antigen! 
c protein 


Putative function 
(by homology) 


predicted Immunogenic a a** 


No. of se- 
lected 
clones 

perORF 
and 
screen 


Location of 
Identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 
no: 
(DNA 
+Prot) 


ORFI78 
3 


Mrp protein 
(fmtB) 


5-29,46-52, 70-76, 81-87, 155-170, 
192-197, 206-213,215-220,225- 
23 1 , 249-258, 273-279, 28 1-287, 
300-306, 313-319, 323-332, 335- 
341, 344-351, 360-382,407-431, 
443-^48, 459-^68, 475-^96, 5i>- 
520, 522-537, 543-550, 556-565, 
567-573. 580-585, 593-615, 619- 
63 1 , 633-642, 670-686, 688-698, 
759-766, 768-782, 799-808, 842- 
848, 868-877, 879-917, 945-950, 
979-988, 996-1002, 1025-1036, 
1065-1084, 1 101-1107, 1113-1119, 
1125-1142, 1163-1169, 1183-1L89, 
1213-1219, 1289-1301, 1307-1315, 
1331-1342, 1369-1378, 1385-1391, 
1410-1419, 1421-1427, 1433-1447, 
1468-1475, 1487-1494, 1518-1529, 
1564^-1570 1592-1609 1675-1681 

UVt kmJ/Vy M.W7j 

1686-1693, 1714-1725, 1740-1747, 

\nC1 1 TT A f Trvt 1l>f\7 1 (f>A lOyfl 

1767—1774, 1793-1807, 1824—1841, 
1920-1937, 1953-1958, 1972-1978, 
1980-1986, 1997-2011,2048-2066, 
2161-2166, 2219-2224, 2252-2257, 
2292-2298, 2375-2380, 2394-2399, 
2435-2440, 2449-2468 




aa 850-860 


F:SALAQ36(850-860):8/41 


201,220 


ORF184 
8 


Map-ND2C 
protein 


4-27, 42-66, 70-76, 102-107, 113- 
118, 133-138 


E:5 


aa 75-90 


E:GSBZB15(75-90):674l 


202,221 


ORF189 
1 


ribosomal protein 

r «% s iri\ 

L2(rplB) 


31-39, 48-54, 61-67, 75-83, 90-98, 
103—1 19, 123—145, 160— 167, loV— 
176, 182-193, 195-206, 267-273 


F:4 


aa 239-257 


F:SAIAV36(239-257): 19/41 


203,222 


ORF20I 
1 


Putative drug 
transporter 


5-27,79-85, 105-110, 138-165, 183- 
202, 204-225, 233-259, 272-292, 
298-320, 327-336, 338-345, 363- 

489-^95,506-518,536-544,549- , 
554, 562-568, 584-598, 603-623 


D:5 


aa 205 - 224 


D: ad. 


311,339 


ORF202 
7 


lactase permease, 
putative 


10-33, 38-71,73-103, U3-125, 132- 
147, 154-163, 170-216, 222-248, 
250-269, 271-278, 287-335, 337- 
355, 360-374, 384-408, 425-442, 
453-465, 468-476, 478-501, 508-529 


E:2 


aa 422-436 


E:GSBZF58(422-436):6/4I 


204,223 


ORF208 
7 


Hemolysin 11 
(putative) 


8-27, 52-59, 73-80, 90-99, 104-1 10, 
117-124, 131-140, 189-209,217- 
232, 265-279, 287-293, 299-306 


D:3 


aa 126 -147 


D:n.d. 


312,340 
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aureus 
antigeni 
c protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones 

per ORF 

and 
screen 


Location of 
Identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


ORF209 
0 


preLukS 


8-26, 75-82, 1 18-126, 136-142, 163- 
177, 182-189, 205-215, 221-236, 
239-248, 268-274 




aa 270-284 


F:SALAQ77(270-284):23/4l 


205,224 


ORF209 
2 


Hemolysin II 
(preLUK-F) 


5-22, 30-47, 58-65, 75-8 1 , 87-92, 
99-105, 107-1 13, 119-126, 189-195, 
217-223, 234-244, 250-257, 266-272 


F:3 


aa 238-253 


F:SALAQ67(237-252): 10/41 . 


206,225 


ORF2I0 
7 


Multidrug 
resistance protein 
(putative) 


10-28, 30-43, 50-75, 80-1 13, 116- 
125, 136-167, 170-191, 197-245, 
253-329, 345-367, 375-396 


D:9 


aa54-104 


D;n.d. 


313,341 


ORF219 
2 


Transcriptional 
regulator GntR 
family, putative 


20-3 1 , 46-52, 55-69, 74-79, 89-97, 
108-113, 120-128, 141-171, 188-214 


D:3 


aa 15-35 


D: n.d. 


314, 
342 


ORF230 
5 


Amino acid per- 
mease 


25-79, 91-103, 105-127, 132-149, 
l5o— 175, Ioj 221, 231 24 y, 267 
293, 307-329, 336-343, 346-359, 
362-405, 415^*42, 446-468 


D: 53 


aa 363 -393 


D: n.d. 


315, 343 


ORF232 
4 


Citrate (transporter 


10-77,85-96,99-109, 111- 138, 144- 
155, 167-176, 178-205, 225-238, 
241-247, 258-280, 282-294, 304- 
JUy, 5 IS— $11* 3J3— 383, Joe— 402, 
405-422,429-453 


D:7 


aa37-83 


D:n.dL 


316,344 


ORF242 

o 
z 


Anion transporter 
family protein 


7-26, 28-34, 36-53, 55-73, 75-81, 

87— inn IftH— 1 IT Til— na 1 en i (Lf\ 

175-181, 184-195,202-215,221- 
247, 265-27 1 , 274-3 14, 324-337, 
341H-12, 414-423, 425-440, 447- 
462, 464-469 


D: 16 


aa 275-295 


D: n.d 

- 


317,345 


ORF255 
3 


SiiA 


5-22, 54-78, 97-103, 1 13-123, 130- 
148, 166-171, 173-180, 192-201, 
254-261, 266-272, 310-322 


D:3 


aal-22 


D:iLd. 


318,346 


ORF255 
5 


ornithine cyclode- 
aininase 


20-35, 37-50, 96-102, 109-120, 123- 
137, 141-150, 165-182, 206--224, 
237-256, 267-273, 277-291-, 300- 
305,313-324 


Ea 


aa 32-48 


E:GSBZB37(32-48): 11/41 


207,226 


ORF255 
8 


Multidrug resis- 
tance efflux pro- 
ten, putative 


1 1-63, 79-129, 136-191, 209-231, 
237-250, 254-276, 282-306, 311- 
345,352-373, 376-397 


D:8 


aa84-100 


D: n.A 


319,347 


ORF261 
0 


CapSM 


4-30, 34-40, 79-85, 89-98, 1 04- 11 8, 
124-139, 148-160, 167-178 


D: 13 


aa 1 14. — 141 


U. U.U. 


vm lift 


ORF261 
3 


Cap5P (UDP-N- 

acetylglucosamine 

2-cpimcrase) 


4-9, 17-24, 32-38, 44-54, 68-82, 
89-95, 101-120, 124-131, 136-142, 
145-157, 174-181, 184-191, 196- 
204, 215-224, 228-236, 243-250, 
259-266,274-281, 293-301, 314- 
319, 325-331, 355-367, 373-378 


B:3,F:11 


aa 321-341 


F:SALAU27(325-337):9/41 


208, 227 
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£ 
aureus 
antigcni 
c protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones 

per ORF 
and 
screen 


Location of 
identiGed 
Immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


ORF262 
8 


Hypothetical pro- 
tein 


9-15, 28-36, 44-62, 69-88, 98-104, 
i 11-136, 139-149, 177-186, 195- 
217, 224-236, 241-257, 260-278, 
283-290, 292-373, 395^108, 41 1- 
443, 465-472, 475-496, 503-520, 
552-559, 569-589, 593-599, 607- 
613, 615-636, 648-654, 659-687, 
689-696, 721-733, 738-759, 783- 
789, 795-801, 811-823, 827-836, 
839-851, 867-875, 877-883, 890- 
898, 900-908, 912-931, 937-95 1, 
96 i-992, 994-1002, 1005-1011, 
1016-1060, 1062-1074, 1088-1096, 
1101-1123,1137-1153, 1169-1192, 
1210-1220, 1228-1239, 1242-1251, 
1268-1275, 1299-1311, 1322-1330. 
1338-1361, 1378-1384, 1393-1412, 
1419-1425, 1439-1459, 1469-1482,. 
1489-1495, 1502-1519, 1527-1544, 
1548-1555, 1600-1607, 1609-1617, 
1624-1657, 1667-1691, 1705-1723, 
1727-1742, 1749-1770, 1773-1787, 
1804-1813, 1829-1837, 1846-1852, 
io3*f— loot, looy 10/y, 1001 loyo, 
1900-1909, 1922-1927, 1929-1935, 
1942-1962, 1972-2005, 2009-2029, 
2031-2038, 2055-2076, 2101-2114, 
21 17-2124, 2147-2178, 2188-2202, 
2209-2217, 2224-2230, 2255-2266, 
2271^2280, 2282-2302, 2307-2316, 
2319-2324,2379-2387 


F:6 


aa 694-708 
aa 790-800 
aa 1288- 
1305 


F:SALBD82(1288-1303):9/4i 


209,228 


ORF264 
4 


PTS system, su- 
crose-specific 
riBC component 


8-15, 24-30,49-68, 80-93, 102-107, 
126-147, 149-168, 170-180, 185- 
193, 241-305, 307-339, 346-355, 
358-372, 382-390, 392-415, 418- 
425, 427-433, 435-^44, 45<H*72 


F:4 


aa 106-159 


F:SALA W 60( 10 6- 125 ):3/4 1 


210, iZy 


4 


m r cm rtf>rvHd e- ARP 

V/ilgU(JCpUUC ADO 

transporter, puta- 
tive 


5 _£i 77-84 87-99 104-109 124- 
145, 158-170, 180-188, 190-216, 
223-264, 270-275, 296-336, 355-372 


D: 5 


aa 182 -209 


D: n.d. 


321,349 


ORF266 

2 


maltose ABC 
transporter, puta- 
tive 


4-21,71-79, 99-105, 110-121, 143- 
161, 199-205,219-235,244-258, 
265-270, 285-291, 300-308, 310- 
318, 322-328, 346-351, 355-361, 
409-416 


F:l 


aa 306-323 


F:SALBC05(306-323):2/41 


211,230 
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aureus 
antigen! 
c protein 


Putative function 
(by homology) 


predicted Immunogenic aa** 


No. of se- 
lected 
clones 

per ORF 

and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq IX) 

no: 
(DNA 
+Prot) 


ORF271 
0 


sorbitol 
dehydrogenase 


4-12, 19-40,61-111, 117-138, 140- 
153, 161-180, 182-207,226-235, 
237-249, 253-264, 267-274, 277- 
292,311-323 


B:2, F:4 


aa 244-257 


F:SALAX93(249-256):6/41 


212,231 


ORF274 
2 


Hypotlietica] pro- 
tein 


4-41, 49-56, 61-67, 75-82, 88-104, 
114-125, 129-145, 151-165, 171- 
178. 187-221,224-230,238-250, 
252-275, 277-304, 306-385 


D:188, 
H:4 


aa 303 - 323 


D:ad 


322,350 


ORF278 
0 


bmQ 


4-29, 41-«3, 74-95, 97-103, 107- 
189, 193-209, 220-248, 260-270, 
273-299, 301-326, 328-355, 366- 
397, 399-428 


D:3 


aa26-40 


Dead 


323,351 


ORF280 
6 


Phage related pro- 
tein 


10-17, 23-29, 31-37, 54-59, 74-81, 
102-115, 127-137, 145-152, 158- 
165, 178-186, 188-196,203-210, 
221-227,232-237 


F:3 


aa 104-116 


F:SALBC34:l/l 


213, 232 


ORF290 
0 


Conserved hypo- 
thetica] protein 


4-27,34-^3,62-73, 81-90, 103-U6, 
125-136, 180-205, 213-218, 227- 
235, 238-243, 251-259, 261-269, 
275-280, 284-294, 297-308,312- 
342, 355-380, 394-408, 433-458, 
470-510,514-536,542-567 


D;24 


aa 360-376 


D:n.d 


324,352 


ORF293 
! 


conserved 

hypothetical 

protein 


4-19, 43-54, 56-62, 84-90, 96-102, 
127-135, 157-164, 181-187 


E:6 


aa 22-37 


&GSBZA13{22-37):7/41 


214,233 


ORF295 
8 


Exotoxin 2 


7-19, 26-39, 44-53, 58-69, 82-88, 
91-107, 129-141, 149-155, 165-178, 
188-194 


F:l 


aa 154-168 


F:SALBB59(154-168):4/41 


215,234 


ORF297 
0 


Surfece protein, 
putative 


9-23, 38-43, 55-60, 69-78, 93-101, 
103-U2, 132-148, 187-193,201- 
208, 216-229, 300-312, 327-352, 
364-369, 374-383, 390-396, 402- 
410, 419-426, 463-475, 482-491 


H:5 


aai-70 


ftGSBYU66: ad 


399,400 



Table 2c: Inmtunogenic proteins identified by bacterial surface 
and ribosome display: S» epidermidis. 

•Bacterial surface display: A, LSE150 library in fhuA with patient 
sera 2 (957); B, LSE70 library in lamB with patient sera 2 
(1420); C, LSE70 library in lamB with patient sera 1 (551). Ri- 
bosome display: D, LSE150 in pMAL4.31 with P2 (1235); **, predic- 
tion of antigenic sequences longer than 5 amino acids was 
performed with the programme ANTIGENIC (Kolaskar and Tongaonkar, 
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1990) . ORF, open reading frame; ARF, alternative reading frame; 
CRF, reading frame on complementary strand. ORF, open reading 
frame; CRF, reading frame on complementary strand. 



s. 

epidermidt 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 
clones 
per ORF 

and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Scq ID 

no: 
(DNA 
+Prot) 


ARF0172 


cation— transport— 
ing ATPase, El- 
E2 family 


4-34, 37-43 


Eh6 


aa3-32 


D:nd 


497, 
548 


ARF0183 


condensing en- 
zyme, putative, 
FabH-refeted 


4-22,24-49 


D:4 


aal-52 


D:nd 


498, 
549 


ARF2455 


NADH 

dehydrogenase, 
putative 


4-29 




aal-22 


D: nd 


499, 
550 


CRJF000I 


Unknown 


4-14, 16-26 




aa5-21 


D:nd j 


500, 
551 


CRF0002 


Unknown 


4-13, 15-23,36-62 


D:5 


aa21-70 


D:nd 

i — i' 

Li 


501, 
552 


CRF0003 


Unknown 


4-12, 14-28 


D:3 


aa4-31 


D:nd 


502, 
553 


CRF0004 


Unknown 


5-15, 35-71,86-94 


D:4 


aa31-72 


D:nd 


503, 
554 


CRF0005 


Unknown 


8-26, 28-34 


D:3 


aa:9-33 


D:nd 


504, 
555 


CRF0006 


Unknown 


4-11,15-28 


D:3 


aatO-22 


Ehnd 


505, 
556 


CRF0007 


Unknown 


4-19,30-36 


D:3 


aa7-44 


D:nd 


506, 
557 


CRF00OS 


Unknown 


10-48 


D:4 


aa:9-^4 


D:nd 


507, 
558 


CRF0009 


Unknown 


41883 


D:3 


aa5-14 


D:nd 


508, 
559 


CRF0192 


Putative protein 


4-23,25-68 ' 


C:4 


aa 15-34 


C:GSBBMI0(15-34): ad. 


445, 
44o* 
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epidermidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. or 

selected 
clones 
per ORF 

and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
+Prot) 


CRF0275 


Putative protein 


4-41), 4Sr-o5 


B:5 


aa 35-68 


B:SELAK28(35-68); ad. 


447, 
448 


CRP0622 


Putative protein 


4-12, 17-57, 62-70, 75-84, 86-100 


C:4 


aa 75-99 


C:GSBBR74(76-99): ad. 


449, 
450 


CRF0879 


Putative protein 


4-14,38-44 


A:3, B: 10 


aa9-40 


B:SELAC39( 10-40): ad. 


451, 
452 


CRF1004 


Putative protein 


4-40 


A:3, B:5 


aa 29-65 


B:SELAI63(35-63): ad 


453, 
454 


CRF2248 


Putative protein 


4-10, 19-40, 53-64, 74-91 


C:30 


aa 74-1 11 


C:GSBBN64( 16-35): ad. 


455, 
456 


CRF2307 


Putative protein 


4-19,35-41,80-89 - 


A:19 


aa 41-87 


A:SEFAL47(4 l-*87):n.d. 


457, 
458 


CRF2309 


Putative protein 


15-21 


B:6 


aa4-16 


B:SEIAL02(4-16): ad. 


459, 
460 


CRF2409 


Putative protein 


6-25 


B:6 


aa2-24 


B:SELAB48{5-24):ad 


461, 
462 


ORF0005 


hypothetical pro- 
tein 


13-27, 33-67, 73-99, 1 14-129, 132- 
158, 167-190, 193-234, 237-267, 
269-299,316-330,339-351,359- * 
382,384-423 


D:3 


aal05-128 


D:nd 


509, 
560 


ORF0008 


Streptococcal he- 
magglutinin 


9-14, 16-24, 26-32, 41-50, 71-79, 
90-96, 177-184, 232-237, 271-278, 
295-301, 322-330, 332-339, 349- » 
354, 375-386, 390-396\ 403-409, 
453-459, 466-472, 478-486, 504- 
509,518-525, 530-541, 546-552, 
573-586, 595-600, 603-622, 643- 
660, 668-673, 675-681, 691-697, 
699-711, 713-726, 732-749,753- 
759, 798-807, 814-826, 831-841, 
846-852, 871-878, 897-904, 921- 
930,997-1003, 1026-1031, 1033- 
1039, 1050-1057, 1069-1075, 1097- 
1103, 1105-1111, 1134-1139, 1141- 
1147, 1168-1175, U77-1183, 1205- 
1211, 1213-1219, 1231-1237, 1241- 
1247, 1267-1273, 1304-1309, 1311- 
1317, 1329-1335, 1339-1345, 1347- 
1353, 1382-1389, 1401-1407, 1411- 
1417, 1447-1453, 1455-1461, 1483- 
1489, 1491-1497, 1527-1533, 1545- 
1551, 1556-1561, 1581-1587, 1591- 
1597, 1627-1638. 1661-1667, 1684- 
1689, 1691-1697, 1708-1715, 1719- 
1725, 1765-1771, 1813-1820, 1823- 
1830, 1835-1856 


B:2 

\ \ 


aa 895-926 


B:SELAF79(895-926): 7/12 


239, 
268 
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& 

epldermldl 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 
identiGed 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


ORF0038 


extracellular 
elastase precursor 


6-25, 29-35, 39-45, 64^-71,82-88, 
96-102, 107-1 13, 1 19-131, 170-176, 
186-192, 196-202,215-220,243- 
248, 302-312, 345-360, 362-371, 
378-384, 458-470, 478-489, 495- 
504 


C:6 


aa 136-165 


C:GSBBN08(136-165):1/1 


353,359 


ORF0099 


hypothetical 
protein 


6-18, 31-37, 42-49, 51-67, 73-85, 
87-93, 102H09, 1 19-126, 150-157, 
170— 17Q. 185—191 204—214 217— 
223,237-248, 269-275,278-316, 
320-340,359-365 


r>5 


aa2I8-265 


D:nd 


510, 
561 


ORF010I 


hypothetical 
protein 


4-10, 15-27, 67-94, 123-129, 167- 
173, 179-184, 187-198,217-222, 


D:18 


aa26-109 


Dtnd 


5U, 
562 


ORF0121 


C4-dicarboxyIate 
transporter, an- 
aerobic, putative 


4-20, 24-62, 73-86, 89-106, 1 10- 
122, 131-164, 169-193,204-213, 
219-236, 252-259, 263-281, 296- 

^UO, J I O JtT, jZo Jji, JjO J? / , 

410-429 , 


D:5 


aa323-379 


D:nd 


512, 
563 




aiuino awiu pui 
mease 


95-70. Qi— 103 IDS— 127 132-150 
157-174, 184-206, 208-219, 231- 
249, 267-294, 310-329, 336-343, 
346-405,417-468 


D:35 


aa247-339 


D: nd 


513, 

564 j 


ORF0162 


Immunodominant 
Antigen A 


4-27, 35^*5, 52-68, 83-89, 113-119, 
133-150, 158-166, 171-176, 198- 
204,219-230 


A: 11, 
B:lt; 
C:153 


aa 90-227 


B:SELAA19<100-U8): 1/1 
B:SELAE24{170-190): 11/12 


240, 
269 


ORF020I 


capa protein, 
putative 


10-17, 27-53, 81-86, 98-105, 126- 
135, 170-176, 182-188,203-217, 
223-232, 246-252, 254-269, 274- 
280,308-314 


D:9 


aall-53 


D:nd ! J 


514, 
565 


ORF0207 


Ribokinase(rbsK) 


5-1 1, 15-23,47-55,82-90,98-103, 
108-114, 126-132, 134-156, 161- 
186, 191-197,210-224.228-235, 
239-248, 258-264, 275-290 


B:10 


aa 20-45 


B:SELAQ30(2(M5): 12/12 


241, 
270 


ORF0288 


LrgB 


7-28, 34-56,-68-1 19, 127-146, 149- 
180, 182-189, 193-200,211-230 


D:4 


aal 12-149 


D-.nd 


515, 
566 
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& 

epSdermldi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
- and 

screen 


Location of 
identified 
Immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
+Prot) 


ORF0304 


Herpesvirus 
saimiri ORF73 
homolog, putative 


8-16,30-36, 83-106, 116-122, 135- 
143, 152-165, 177-188,216-225 


D:8 


aa69-H7 


D:nd 


516, 
567 


ORF0340 


nitrate transporter 


7-21,24-93, 101-124, 126-139, 
141-156, 163-179, 187-199,202- 
242, 244-261, 267-308, 3 1 3-322, 
340-353,355-376 


D:5 


aa238-309 


D:nd 


517, 
595 


ORF0346 


hypothetical pro- 
tein 


8-27,65-73, 87-93,95-105 


D:8 


aal-29 


D:nd 


518, 
568 


ORF0355 


conserved 

hypothetical 

protein 


5-30, 37-43, 57-66, 85-94, 103-1 1 1, 
118-125 


C:5 


aa 63-86 


C:GSBBL39(63-86):l/l 


354, 
360 


ORF0356 


conserved hypo- 
thetical protein 


4-14,21-53,60-146, 161-173, 175- 
182,190-198,200-211 


D:5 


aa51-91 


D:nd 


519, 
569 


ORF0406 


hypothetical pro- 
tein 


12-32,35-63,68-102, 106-137, 
139-145, 154-168, 173-185,203- 
222, 230-259, 357-364, 366-374 


D:19 


aal-48, 
aa69-102 


Drnd 


520, 
570 


ORF0425 


amino acid per- 
mease 


40-58, 75-86, 93-1 10, 1 17-144, 
150-173, 199-219, 229-260, 264- 
300, 317-323, 329-356, 360-374, 
377-390, 392-398, 408-424, 427- 
452 


D:3 


aa401-440 


Drnd 


521, 
571 


ORF0442 




7-21.42-48 55-66 83-90 109-118 
136-141 


C:38 


aa 60-102 


C:GSBBM60(65-84): 1/1 


355, 
361 . 


ORF0448 


SsaA precursor 


6-25,39-47, 120-125, 127-135, 
140-148, 157-168, 200-208, 210- 
220 236-243 245-254 

AfcV| WW dmTTmJj *#~T*/ 


C:170 


aa 15-208 


C:GSBBN58(8 1-105): l/l 
OGSBBL13(167-184):l/i 
CGSBBL25(22-45): l/l 


356, • 
362 


ORF0503 


Ribosomal protein 
L2 


31-39,48-54, 61-67, 75-83, 90-98, 
103-115, 123-145, 160-167, 169- 
176, 182-193, 195-206, 267-273 


A:l, B:3 


aa 212-273 


B:SELAA47(238-259): 12/12 


242, 
271 


ORF0551 


Conserved hypo- 
thetical protein 


5-25, 29-36, 45-53, 62-67, 73-82, 
84-91,99-105, 121-142, 161-177, 
187-193,203-224, 242-251, 266- 
271,278-285 


A:16,B:9 


aa 162-213 


B:SELAL12(164-197):8/12 


243, 
272 


ORF0556 


hypothetical pro- 
tein 


4-24, 30-41, 43-68, 82-90, 107-114, 
123-143, 155-168 


D:3 


aal-26 


D:nd 


522, 
596 
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Pntntive function 


predicted Immunogenic aa** 


No. of 


Location of 


Serum reactivity with relevant 


SeqID 


epidermidi 


(by homology) 




selected 


Identified 


■region (positive/total) 


no: 


s antigenic 






clones 


Immuno- 




(DNA 


protein 






perORF 
and 
screen 


genic region 




+Prot) 


ORF0623 


Fumble, putative 


10-17, 32-38, 55-72, 77-84, 88-96, 
126-134, 152-160, 176-185, 190- 
203, 208-214, 217-225, 233-252, 
257-262 


A; 10, 
B:12;C;1 


aa £5-150 


B:SEIAB86(95-128): 3/12 


244, 
273 


ORF0740 


Hypothetical pro- 


18-24,47-61,69-83,90-96, 125- 




aa 1093- 


B:SELAB23(1097-1 1 14): 7/12 


245, 




tein 


132, 140-163, 171-188, 222-249, 
281-296, 305-315, 322-330, 335- 
351, 354-368, 390-397, 411-422, 
424-43 1, 45 1-469, 479-485, 501- 
507, 517-524, 539-550, 560-568, 
588-599, 619-627, 662-673, 678- 
689, 735-742, 744-749, 780-786, 
797-814, 821-827, 839-847, 857- 
863, 866-876, 902-911, 919-924, 
967-982, 1005-1015, 1020-1026, 
1062-1070, 1078-1090, 1125-1131, 
1145-1150, 1164-1182, 1208-1213, ' 
1215-1234, 1239-1251, 1256-1270, 
1298-1303, 1316-1325, 1339-1349, 
1362-1369, 1373-1384, 1418-1427, 
1440-1448, 1468-1475, 1523-1532, 
1536-1542, 1566-1573, 1575-1593, 
1603-1619, 1626-1636, 1657-1667, 
1679-1687, 1692-1703, 1711-1718, 
1740-1746, 1749-1757, 1760-1769, 
1815-1849, 1884-1890, 1905-1914, 
1919-1925, 1937-1947, 1955-1963, 
1970-1978, 2003-2032, 2075-2089, 
2117-2124, 2133-2140, 2146-2151, 
2161-2167, 2173-2179, 2184-2196, 
2204-2220, 2244-2254, 2259-2264, 
2285-2296, 2300-2318, 2328-2334, 
2347-2354, 2381-2388, 2396-2408, 
2419-2446, 2481-2486, 2493-2500, 
2506-2516, 2533-2540, 2555-2567, 
2576-2592, 2599-2606, 2615-2639, 
2647-2655 




1114 




274 


\Jt\T\JfD I 


liy pull I v""i * 

protein 


13-20. 22-28, 33-40, 60-76, 79-86, 
90-102, 112-122, 129-147, 157-170, 
178-185, 188-193, 200-205,218- 
228, 234-240, 243-250, 265-273, 
285-291,310-316, 330-348,361- 
380, 399-405, 427^*46, 453-464 . 


C:6 


aa 260-284 


C:GSBBN0l(260-284):l/l 


357, 
363 
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& 

cptdermidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqED 
no: 
(DNA 
+Prot) 


ORF0912 


DNA mismatch 
repair protein 


9-16,28-39,47-56,69-76, 104-121, 
124-130, 137-144, 185-195, 199- 
214, 238-243, 293-307, 3 17-337, 
35 1-370, 385-390, 41 1-428, 472- 
488, 498-5 16, 518-525, 528-535, 
538-545, 553-559, 563-568, 579- 
588, 592-607, 615-622, 632-638, 
641-648, 658-674, 676-705, 709- 
720, 727-739, 742-750, 753-760, 
768-773, 783-788, 811-819, 827- 
838 


A:25 


aa 242-304 


SEFAT31(242-290):n.d. 


441, 
442 


ORF0923 


GTP-binding 
protein 


4-10, 18-27, 42-55, 64-72, 77-92, 
114-126, 132-157, 186-196, 206- 
217, 236-243, 257-280, 287-300, 
306-312,321-328, 338-351, 360- 
367, 371-382,385-399 


B:13 


aa 144-163 


B:SELAD55(15I-I63): 8/12 


246, ; 
275 


ORF0979 


Conserved hypo- 
thetical protein 


4-28, 44-51, 53-84, 88-107, 1 13- 
192 


A:9,B:18 


aa 12-51 


B:SELAH01(26-49):5/12 


247, 
276 


ORF0982 


sodium/alanme 
symporter (alsT) 


13-21,24-50, 73-84, 91-118, 126- 
133, 142-149, 156-175, 189-249, 
251-273, 294-332, 339-347, 358- 
381, 393-413, 425^*48, 458^63 


D:3 


aa277-305 


D:nd 


523,- 
572 


ORF1230 


Signal peptidase I 


6-33, 44-59, 61-69, 74-82, 92-98, 
133-146, 163-175 


D.14 


aa 1-53 


Died 


524, 
573 


ORF1232 


Exonuclease 
RexA 


4-12, 16-32, 36-48, 50-65, 97-127, 
136-142, 144-165, 176-190, 196- 
202, 21 1-222, 231-238, 245-25 1, 
268-274, 280-286, 305-3 16, 334- 
356, 368-376, 395-402, 410^17, 
426-440, 443-449, 474-486, 499- 
508, 510-525, 540-549, 568-576, 
608—617, 624-639, 04o— 00 1, o/Z— 
678, 688-703, 706-717, 727-734, 
743-755, 767-773, 783-797, 806- 
814, 830-839, 853-859, 863-871, 
877-895, 899-918, 935-948, 976- 
990,998-1007, 1020-1030, 1050- 
1062, 1070-1077, 1 11 l-i 125, 1 137- 
1149, 1153-1160,1195-1211 


B:6 


aa 188-219 


B;SELAA13(1 88-216): ad. 


443, 
444 


ORF1284 


permease PerM, 
putative 


10-60, 72-96, 103-109, 127-133, 
146-177, 182-189, 196-271,277- 
289, 301-319, 323-344, 347-354 


D:27 


aa55-!06 


D:nd 


525, 
574 
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epidermidi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic a a** 


No. of 
selected 
clones 
per ORF 

and 
screen 


Location of 
Identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqlD 
no: 
(DNA 
+Prot) 


ORFI319 


2-oxoglutaratc \ 
decarboxylase 
(tncnD) j 


9-3 1 , 36-45, 59-67, 71-81, 86-94, 
96-107, 111-122, 127-140, 153-168, 
180-21 1, 218-224, 226-251, 256- 
270, 272-289, 299-305, 3 10-323, 
334-341, 345-353, 358-364, 369- 
379, 384-390, 396-410, 417-423, 
429-442, 454-464, 470-477, 497- 
505,540-554 


B:5;C:1 


aa 400-41 3 


B:SELAF54(404-413): 11/12 


248, 
277 


ORF1326 


autolysin AtlE 
(iytD) 


6-25, 40-46, 75-81, 150-155, 200- 
205, 237-243, 288-295, 297-306, 
308-320, 341-347, 356-363, 384- 
39 1 , 41 7-429, 440-452, 465-473, 
481-514, 540-546, 554-560, 565- 
577, 58S-590, 602-609, 611-617, 
625-634, 636-643, 661-668, 676- 
684, 718-724, 734-742, 747-754, 
766-773, 775-781, 785-798, 800- 
807, 825-832, 840-857, 859-879, 
886-892, 917^923, 950-956, 972- 
978, 987-1002, 1028-1035, 1049- 
1065, 1071-1099, 1111-1124, 1150- 
1172, 1185-1190, 1196-1207, 1234- 
1241, 1261-1271, 1276-1281, 1311- 
liZxfy uzj— im. 


B:7;C:5 


aa 1282- 
1298 


B:SELAD20(1282-1298): 10/12 


249, 
278 


ORF1333 


qutno) oxidase 
polypeptide iv (ec 
1.93.-)(quinol 
oxidase aa3— 6QQ 
subunit qoxd) 


4-27,33-55, 66-88 


D:4 


aa3-93 


D:nd 

1 1 


526, 
575 


ORF13S6 


hypothetical pro- 
tein 


9-36, 44-67, 74-97, 99-149, 161- 
1 8 1 , 1 89- J 98, 2 1 1 -224, 245-253, 
267-273, 285-290, 303-324, 342- 
394, 39G-427 


D:32 


aa54-95 


Cfcnd 


527, 
597 


ORF1373 


dihydrolipoamide 
acetyl transferase 


33-39,42-78, 103-109, 126-136, 
184-191, 225-232, 258-279, 287- 
294, 306-3 15, 329-334, 362-379, 
381-404, 425-430 


A3, B:l 


aa 124-188 


A:SEFAP57(124-188): 2/12 


250, 
279 


ORF1381 


hypothetical pro- 
tein 


21-45, 62-67, 74-106, 108-142, 
154-160, 230-236, 245-25 1 , 298- 
305 


D:5 


aa7-44 


D:nd 


528, 
576 
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epidermidl 
s antigenic 
protein 


Putative function 
(by homology) 


predicted Immunogenic aa** 


No. of 
selected 
dones 
per ORF 
and 
screen 


Location of 
Identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


ORF1420 


Muts2 protein, 
putative 


8-32, 34-41, 46-55, 70-76, 81-89, 
97-U5, 140-148, 153-159, 165-171, 
175-188, 207-239, 256-276, 280- 
289, 297-319, 321-335, 341-347, 
352-360, 364-37 1 , 384-41 1, 420- 
440, 449-460, 495-502, 505-516. 

jOU— 300, j / j joo, DV5— OUj, OU/— 

614, 616-624, 674-694, 702-717 


B:7 


aa 581-608 


B:SELAM40(58 1-604): 9/1 2 


251, 
280 


ORF1443 


cell division 
protein (divIB) 


61-66, 111-117, 148-155, 173-182, 
194-224, 263-293, 297-303, 313- 
321, 334-343, 345-356, 375-381, 
384-395, 408-429, 448^54 


D:4 


aal75-229 


D: nd 


529, 
577 


ORFI500 


Cell division pro- 
tein FtsY 


100-107, 154-167, 182-193,200- 
206, 223-231, 233-243, 249^257, 
265-273, 298-310, 326-336, 343- 
362,370-384 


A:2,B:3 


aa 77-182 


B:SELAP37(139-I62):9/12 


252, 
281 


ORF166S 


amino acid ABC 
transporter, 
permease protein 


4-25, 44-55, 66-76, 82-90, 93-99, 
104-109, 176-209,227-242,276- 
283, 287-328, 331-345, 347-376, 
400-407, 409-416, 418-438, 441- 
474 


D:5 


aa 1-52 


D:nd 

\ j 

u 


530, 
578 


ORFI707 


putative host cell 
surface-exposed 
lipoprotein 


12-31, 40-69, 129-137, 140-151, 
163-171, 195-202,213-218 


D:4 


aa 20-76 


D;nd 


531, 
598 


ORFI786 


D-3- 

phosphoglycciate 

dehydrogenase, 

putative 


4-10, 16-32, 45-55, 66-78, 87-95, 
103-115, 118-124, 135-150, 154- 
161, 166-174, 182-193, 197-207, 
225-23 1, 252-261, 266-304, 3 10- 
315, 339-347, 351-359, 387- L 402, 
41 1^23, 429-436, 439-450, 454- 
464,498-505,508-515 


D:5 


aa400-442 


D:nd 


532, 
579 


ORF1849 


yhjN protein - 


8-51, 53-69, 73-79, 85-132, 139- 
146, 148-167, 179-205, 212-224, 
23 1-257, 264-293, 298-304, 309- 
317,322-351 


D:5 


aa254-301 


r>.nd 

j 1 


533, 
580 
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S. 

epidermitU 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
per ORF 
and 

screen 


Location of 
IdentiGcd 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

no: 
(DNA 
+Prot) 


ORF1877 


protein-export 
membrane protein 
SecD (secD-1) 


6-19,26-39,41-51, 59-67,72-85, 
91-98, 104-111, 120-126, 147-153, 
158-164, 171-178, 199-209,211- 

71 B 771— 74.Q 7*1 1—757 7fiQ— 170 

362-368, 370-385, 392-420, 424- 
432, 454-489, 506-523, 534-539, 
550-556, 563-573, 576-596, 603- 
642, 644-651 , 655-666, 685-704, 
706-733,747-753 


D:7 


aa367-409 

f *» 
1 i 


D:nd 


534, 
581 




unknown con- 
served protein 
(conserved) 


71— IK "XI— 7 ft 75—8.4 Of)— 117 170— 

135, 137-151, 155-180, 183-209, 
21 1-217, 219-225, 230-248, 250- 
269, 274-284, 289-320, 325-353, | 
357-371, 374-380, 384-399, 401- 
411, 


n-d 


Oil L J I 10/ 


D: nd 

!.J 


535, 
582 


ORF2015 


Trehalose-^- 

phosphate 

hydrolase 


8-17, 30-54, 82-89, 94-103, 157- 
166, 178-183, 196-204, 212-219, 
222-227, 282-289, 297-307, 345- 
364, 380-393, 399-405, 434-439, 
443-449 453-475 486-492.498- 
507,512-535,538-548 


A3,B:8 


aa 465-498 


B:SELAH62(465-498): 5/12 


253, 
282 


ORF20I8 


Glucose-6- 
phosphate 1-DH 


4-16, 21-27, 39-51, 60-69, 76-83, 
97-118, 126-132, 159-167, 171-177, 
192-204, 226-240, 247-259, 281- 
286, 294-305, 314-320, 330-338, 
353-361, 367-372, 382-392, 401- 
413, 427-434, 441-447, 457-463 


B:17 


aa 250-287 


B:SELAI 19(250-279): 3/12 


254, 
283 


ORF2040 


LysM domain 
protein protein 


51-56,98-108, 128-135, 138-144, 
152-158, 177-192,217-222,232- 
251, 283-305, 406-431, 433-439 


D:23 


aa259-331 


D:nd 

("7 


536, 
583 


ORF2098 


PUB related 
protein 


13-18, 36-43. 45-50, 73-79, 95-100, 
111-126, 133-139 


A:60 


aal-57 


A:SEFAQ50(l5-57): 5/12 


255, 
284 


ORf2l39 


sodiumrsulfate 
symporter family 
protein, putative 


7-12,22-97, 105-112, 121-128, 
130-146, 152-164, 169-189, 192- 
203, 21 1-230, 238-246, 260-281, 
304-309, 313-325, 327-357, 367- 
386. 398-444, 447-476, 491-512 


D:4t 


aa42-l!8 


D: nd t j ' J 

•:_.J 


537, 
584 
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epidermidt 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa+* 


No. of 
selected 
clones 
per ORF 

and 
screen 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

no: 
(DNA 
+Prot) 


ORF2172 


SceB precursor 
(tytE) 


4-23. 28-34. 38-43, 45-51. 63-71, 
85-96,98-112, 118-126, 167-174, 

170— 1 ft? OlO-O^ft 710 ISA— 

i /y— loj. ^iy— zjlo, aw zjo 
263 


A:438, 
B:40,D:4 


aa 6-215 


B:SELAH53(18B-209): 3/12 


256, 
285 


ORF2200 


zinc ABC 
transporter, 
permease protein, 
putative 


4-3 1 , 33^0, 48-64. 66-82. 92-1 14, 
1 18-133, 137-159, 173-246, 248- 
266 ] 


D-.19 


aal62-225 


D:nd 


538, 
585 


ORF2248 


membrane protein. 


4-1 I, 17-34, 72-78, 127-137, 178- 


D:17 


aaI-59, 


D:nd 


539, 




MmpL family, 


227, 229-255, 262-334, 352-380, 




aa!59-225, 




586 




putative 

- 


397-405, 413-419. 447-454, 462- 
467, 478-490, 503-509, 517-^558, 
560-568, 571-576, 582-609, 623- 
629, 631-654, 659-710, 741-746. 
762-767, 771-777, 788-793, 856- 
867 




Ea634-674 




n 

u 


ORF2260 


Unknown con- 
served protein in 
others 


5-10, 18-29, 31-37, 66-178, 196- 
204,206-213 


B:4 


aa 123-142 


B:SELAG77(123-142): 12/12 


257, 
286 


ORF2282 


conserved hypo- 
thetical protein 


16-22, 41-50, 52-64, 66-74, 89-95, 
I07-II4, 123-130, Z35-I59, 167- 
181, 193-199,223-231,249-264, 
279-289 


A;4 


aa 51-97 


A:SEFAR88<51^97): 3/12 


258, 
287 


ORF2376 


DivIC homolog, 
putative 


27-56, 102-107,111-116 


D:7 


aal5-58 


D:nd 


540, 
587 


ORF2439 


membrane - bound 
lytic murein 
transglycosidase 
D, putative 


4--9, 11-26, 36-56, 59-73, 83-100, 
1 16-130, 148-163, 179-193, 264- 
270,277-287,311-321 


A:459, 
B:2,D*53 


aa 10-217 


B:SELAC31(75-129): 12/12 


259, 
288 


ORF2493 


conserved hypo- 
thetical protein 


4-29,37-77,80-119 


D:6 


aa69-113 


D:nd 


541, 
588 


ORF2535 


ATP-binding 
cassette 

transporter-like 
protein, putative 


5-28, 71-81, 101-107, 128-135, 
146-52, 178-188,209-214,224-233, 
279-294, 300-306, 318-325, 342- 
347, 351-357 


D:8 


aai-65 


D:nd 


542, 
589 
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S. 

cpidermidi 
s antigenic 
protein 


Potative fuDction 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
perORF 
and 

screen 


Location of 
Identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqlD 

no: 
(DNA 
+Prot) 


ORF2627 


cation- 
transporting 
ATPase, E1-E2 
tamily, putative 


8-31,34-80, 125-132, 143-153, 
159-165, 176-189, 193-198,200- 
206, 215-242, 244-262, 264-273, 
281-289, 292-304, 318-325, 327- 
338, 347-371, 404-416, 422-429, 
432-450, 480-488, 503-508, 517- 
525, 539-544, 551-562, 574-587, 
600-631,645-670 




aa6M05 


D: nd 


543, 
590 


ORF2635 


Hypothetical 
protein 


4-10, 17-24, 26-42, 61-71, 90-96, 
102-111, 117-125, 158-164, 173- 
182, 193-201, 241-255, 268-283, 1 
289-298, 305-319, 340-353, 360- 
H6 t 3H4~390, 394-406 


A:2, B:2 


aa 139-169 


B:SELAB63( 138-163): 7/12 


260, 
289 


ORF2669 


Hypothetical 
protein 


4-21, 35-42, 85-90, 99-105, 120- 
125, 148-155, 175-185, 190-196, 
205-210,217-225 


A:14,B:8 

□ 


aa 22-81 


B:SELAE27(22-51): 5/12 


261, 
290 


ORF267I 


Hypothetical pro- 
tein 


4-23, 43-49, 73-84, 93-98, 107-U3, 
156-163, 179-190, 197-204, 208- 
218,225-231,248-255 


A:44, 
B:14 


aa 23-68 


B:SELAD21(36-6l): 5/12 


262, 
291 


ORF2673 


Hypothetical 
protein 


4-20, 65-71, 99-105, 148-155, 171- 
182, 190-196, 204-210, 221-228, 
240-246 


A:16,B:3 


aa 23-68 


B:SELAE25(23-54): 2/12 


263, 
292 


ORF2694 


Hypothetical 
protein 


4-26,93-98, 121-132, 156-163, 
179-192, 198-204, 212-220, 225- 
238 


A: 19, 
B:30 


aa 25-82 


B:SELAB26(27-60): 5/12 


264, 
293 


ORF2695 


Hypothetical 
protein 


4-26, 43r-50, 93-98, 107-113, 156- 
163, 179-190, 198-204, 212-218, 
225-231,247-254 


A:7 


aa 22-78 


A:SEFAH77(22-66): 6/12 


265, 
294 


ORF2719 


two-component 
sensor histidine 
kinase, putative 


5-52, 60-71, 75-84, 91-109, 127- 
135, 141-156, 163-177, 185-193, 
201-214, 222-243, 256-262, 270- 
279, 287-293, 298-303, 321-328, 
334-384, 390-404, 41 W18, 427- 
435, 438-448, 453^179, 481-498, 
503-509 


B:4 


aa 123-132 


B:SELAA62(123-132): 6712 


266, 
295 


ORJF272S 


Accumulation- 
associated protein 


4-13, 36-44, 76-86, 122-141, 164- 
172, 204-214, 235-242, 250-269, 
291-299, 331-337, 362-369, 377- 
396, 419-427, 459-469, 505-524, 
547-555, 587-597, 618-625, 633- 
652, 675-683, 715-727, 740-753, 
761-780, 803-81 1, 842-853, 962- 
968, 1006-1020 


A:265, 
B:448; 
C:4, D:9 


aa803- 
1Q01 


B:SELAA10(850-878): 11/12 


267, 
296 
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& 

epidermidl 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of 
selected 

clones 
perORF 

• and 
screen 


Location of 
identified 
Immuno- 
genic region 


Serum reactivity frith relevant 
region (positive/total) 


Scq n> 

no: 
(DNA 
+Prot> 


ORF2740 


lipase precursor 

r 

V 


4-21, 190-200, 2t8-228, 233-24J, 
243-261, 276-297, 303-312, 316- 
325, 346r-3S2, 38 1-387, 436-442, 
457-462, 495-505, 518-532, 543- 
557,574-593 


C:3 


aa 110-177 


CGSBBL80(nO-t77):I/l 


358, 
364 


ORP2764 


oligopeptide ABC 
transporter, per- 
mease protein, 
putative 


14-36,62-131, 137-147, 149-162, 
164-174, 181-207,212-222,248- 
268,279-285 




aa6-41 [ 


Dtnd 


544, 
591 


ORF2767 


unknown con- 
served protein in 
others 


7-20, 22-35, 40-50, 52-61, 63-92, 
94-101, 103-126, 129-155, 161-178, 
192-198, 200-208, 210-229,232- 
241, 246-273, 279-332, 338-359, 
369-383 


D:4 


aa276-316 


D:nd 


545, 
592 


ORF2809 


sodhucusul&te 
symportcr femily 
protein 


4-29, 37-53, 56-82, 87-100, 108- 
117, 121-138, 150-160, 175-180, 
189-195, 202-214, 220-247,269- 
315, 324-337,341-355, 361-412, 
414-423, 425-440,447-467 


D:9 


aa266-317, 
aa357-401 


Ifcod 


546, 
593 


ORF2851 


putative trans- 
membrane efflox 
protein 


7-13, 20-32, 37-90, 93-103, 107- 
126, 129-155, 159-173, 178-189, * 
195-221, 234-247, 249-255, 268- 
303, 308-379 


Efcll 


aal37-185 


Ornd 


547, 
594 
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Table 2d: Immunogenic proteins identified by bacterial surface 
and ribosome display: S. aureus (new annotation) 

Bacterial surface display: A, LSA250/1 library in fhuA with pa- 
tient .sera 1 (655); B, LSA50/6 library in lamB with patient sera 
1 (484); C, LSA250/1 library in fhuA with IC sera 1 (571); E, 
LSA50/6 library in lamB with IC sera 2 (454); F, LSA50/6 library 
in lamB with patient sera Pi (1105); G, LSA50/6 library in lamb 
with IC sera 1 (471). Ribosome display: D # LSA250/1 library with 
IC sera (1686) . **, prediction of antigenic sequences longer than 
5 amino acids was performed with the programme ANTIGENIC ( Kolas - 
kar and Tongaonkar, 1990); #, identical sequence present twice in 
ORF. 



s. 

aureuszn 
tigcnic 
protein 


Old 

ORF 
number 


Putative 
function 
(by homology) 


predicted immunogenic aa** 

O CO 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
identified 
Immuno- 
genic re- 


Serum reactivity with rele- 
vant region (positive/total) 


Seq 
ID no: 
(DNA 
+Prot) 


SaA00Q3 


ORF2967 
& 

ORF2963 


rcpC 


7-19, 46-57, 85-91, 110-1 17, 125- 
133, 140-149, 156-163, 198-204, 
236-251, 269-275, 283-290, 318- 
323, 347-363 


B3,C:14; 
F29 


aa9-42 
aa 156-241 
aa 300-314 
aa 343-420 


C:GSBYI53(9-42):1/1 

C:GSBYG39(156-241):1/1 

C:GSBYM94CM3-420):26730 


394, 
396 


ORF0123 


ORF1909 
- ISaaat 
N- 

tenninus 


unknown 


4-10, 25-30, 38-57, 91-108, 1 10- 
123, 125-144, 146-177, 179-198, 
216-224,226-233 


B:3, E:7, 
G:l 


aa 145-163 


B;GSBXF80(150-163):5/27 
E:GSBZC17(l50-163):25/4l 


409, 
410 


ORF0I60 


ORF 194 1 
-I6aaat 
N- 

tenninus 


unknown 


4-26, 34-70, 72-82, 86-155, 160- 
166, 173-205,207-228,230-252, 
260-268 ,280-313 


A:l 


aa 96-172- 


A:GSBXO07(96-172):5/30 


411, 
412 


ORF0657 


ORF un- 
known 


LPXTGVI 
protein 


9-33, 56-62, 75-84, 99-105, 122- 
127, 163-180, 186-192,206-228, 
233-240, 254-262, 275-283, 289- 
296, 322-330, 348-355, 416-424, 
426-438, 441-452, 484-491, 541- 
549, 563-569, 578-584, 624-641 


A:2, B:27, 
F:15 


aa 526-544 


B:GSBXE07-bdbl(527- 
542):11/71 j 
F:SA£AX70(526-544): 1 1/41 


413, 
414 


ORF1050 


ORF1307 
-4 aaat 
N-tenuf- 
uus 


unknown 


45-68, 72-79, 91-101, 131-142, 
144-160,179-201 


A:1,H;45 


aa 53-124 


A:GSBXM26(53-124):7/30 


415, 
416 


ORF1344 


ORF0212 
-10 aaat 
N- 

teraunus 


NifS protein 
homolog 


13-26, 40-49, 61-68, 92-1 12, 1 14- 
123, 138-152, 154-183, 194-200, 
207-225, 229-240, 259-265, 271- 
284, 289-309, 319-324, 330-336, 
346-3S2, 363-372 


A:ll 


aa 24-84 


A:GSBXK59-bmd2l(24^ 
84):6729 


417, 
418 
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aureusan 
tigenlc 
protein 


Old 
ORF 
number 


Putative 
function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location.of 
identified 
immuno- 
genic re- 
gion 


Serum reactivity with rele- 
vant region (positive/total) 


Seq 
ID no: 
(DNA 
+Prot) 


ORF1632 


ORF! 163 

-4aaat 

N- 

terminus 


SdrH homolog 


4-31 ; 50-55, 243-257, 259-268, 
298-316, 326-335, 364-370, 378- 
407 


B:6,E:I1, 
F-34 


aa 101-115 
aa 115-139 
aa 158-186 


B:GSBXG53(164-182):39/7l 
F:SALAPO7(101-115):ll/41 


419, 
420 


ORF2180 


ORF0594 

-2aaat 

N- 

terminus 


LPXTOIV 
protein 


9-17, 24-45, 67-73, 82-90, 100-107, 
1 17-134, 137-145, 158-168, 176- 
183, 188-194, 206-213, 223-231, 
243-248, 263-270, 275-282, 298- 
304, 344-355, 371-377, 382-388, 
427-433, 469-479, 500-505, 534- 
559, 597-607, 662-687, 790-815, 
918-943, 1032-1037, 1046-1060, 
1104-1112, 1128-1137, 1179-1184, 
1197-1204, 1209-1214, 1221-1239 


A:3,C3, 
&6,F:2, 
H:6 


aa 49 1-587 
aa 633-715 
aa702- 
757* 

aa 758-830 

(aa830- 

885)' 


A:GSBXS6l(49l-555):l/l 
A:GSBXL64(494-585): l/l 
A:GSBXS92(758-841):1/1 
A:bmd4(702-757): 16730* 
(A:bmd4(830-885): 16730)* 
F:SALBC43(519-533):4/41 


421, 
422 


ORF2184 


ORF0590 
- 8 aa at 
N-termi- 
nus 


FnbpB 


10-29,96-116, 131-137, 146-158, 
167-173, 177-182, 185-191, 195- 
201, 227-236, 260-266, 270-284, 
291-299, 301-312, 348-356, 367- 
376, 382-396, 422-432, 442-453, 
480-487, 497-503, 519-527, 543- 
548, 559-565, 579-585, 591-601, 
616-623, 643-648, 657-663, 706- 
718, 746-758, 791-796, 810-817, 
819-825, 833-839, 847-853, 868- 
885, 887-895, 919-932 | 


A:2,C4, 
G:9 


aa 694-769 
aa 774-847 


A:GSBXM62(694-769):28/28 
A:GSBXR22C774-847): V 1 


423, 
424 

□ 


ORF2470 


ORF0299 
- 14aaat 
N- 

terminus 


Conserved hy- 
pothetical 
protein 


4-27, 36-42, 49-55, 68-73, 94-101, 
131-137, 193-200,230-235,270- 
276, 294-302, 309-324, 334-344, 
347-364, 396-405, 43 1-437, 498- 
508, 513-519, 526-532, 539-544, 
547-561, 587-594, 618-630, 642- 
653, 687-699, 713-719, 752-766 


C.-3 


aa 400-441 


C:GSBYH60(4(XM41):28/31 


425, 
426 


ORF2498 


ORF0267 
ORFapp. 
580 aa 
longer at 
N termi- 
nus; plus 
other 
changes 


Conserved hy- 
pothetical 
protein. 


8-19, 21-44, 63-76, 86-92. 281-286, 
303-322, 327-338, 344-354, 364- 
373, 37^-394, 405-412, 453-460, 
501-506, 512-518, 526-542, 560- 
570, 577-583, 585-604, 622-630, 
645-673, 677-691, 702-715, 727- 
741, 748-753, 770-785, 789-796, 
851-858, 863-869, 876-881,898- 
913, 917-924, 979-986, 991-997, 
1004-1009, 1026-1041, 1045-1052, 
U07-U14, 1119-1125, 1132-1137, 
1154-1169, 1173-1192, 1198-1204, 
1240-1254, 1267-1274, 1290-1298, 
1612-1627 


D:12,F:6 


aa 358-411 
aa 588-606 
aa 895-909 


D:17/21 

F:SALAT38(895-909):8/41 


427, 
428 



wo 
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aureusau 
tigenlc 
protein 


Old 
ORF 
number 


Putative 
function 
(by homology) 


predicted immunogenic aa** 

i 


No. of se- 
lected 
clones per 
ORF and 
screen 


Location of 
Identified 

■ immuno- 
genic re- 
gion 


Serum reactivity with rele- 
vant region (positive/total) 

} 


Seq 
ID no: 
(DNA 
+Prot) 


ORF2548 


ORF27U 
-I2aaat 

"N- 

termtnus 


IgG binding 
protein A 


4-37,44-53, 65-71, 75-82, 105-1 12, 
126-132, 136-143, 164-170, 184- 
1 90, 1 94-20 1 , 222-232, 242-248, 
252-259, 280-291, 300-317,413- 
420,452-460,485-503 


A:55, 
B:54, 
C:35, 
F:59, 
G:56, 
H38 


aa 1-123 
aa 207-273 
aa 310-410 


A:GSBXK68(l-73);21/30 

A:GSBXK41(35-123):1/1 

A:GSBXN38(207-273): 1 9/30 

A:GSBXL11(310-363):IO/30 

B:GSBXB22(394-406):37/71 

F:SALAM17(394-406):29/41 


429, 
430 


OKr274o 


/^D OCA*? 

-3aaat 
N- 

terminus 


nonioiogy wiw 
ORFl 


4r-Q 10—17 4(W6 91-103 106-1 13 
116-125, 150-160, 172-177, 182- 
188, 195-206, 241-261,263-270, 
277-285, 287-294 


A:1.H:13 


aa 63-126 


A-GSBXO40/66-123V8/29 


431 
432 


ORF2797 


ORF2470 
aa ai 
N-termi- 
nus 


unknown 


13-32, 40-75, 82-95, 97-1 12, 115- 
121 I?4— 1S4 166-192.201-225 
227-252, 268-273, 288-297, 308- 
375, 379-434 


B-3, E:2, 
F:13, H:3 


aa 159-176 
aa 325-339 


B:GSBXE&5(159-176):ll/27 
F:SALAQ47(159-176):8/41 


433, 
434 


ORF2960 


ORF2298 
— 5aaat 
N- 

terminus 


putative 
Exotoxin 


8-31,35-44, 106-113, 129-135, 
154-159, 168-178, 203-215,227- 
236, 240-249, 257-266, 275-281, 
290-296, 298-305, 314-319, 327- 
334 


C:101, 
E:2,H:58 


aa 1-80 
aa 48-121 
aa 98-190 


C:GSBYG32(1-80)::6V7 
C:GSBYG61-bhe2(48- 
H6):26/30 

C:GSBYN80(98-190): 13/17 


435, 
436 


ORF2963 


ORF2295 

-5aaat 

N- 

terminus 


putative 
Exotoxin 


8-23,35-41,64-70,81-87, 109-115, 
121-132, 150-167, 177-188, 194- 
201, 208-216, 227-233, 238-248, 
265-271,279-285 


G3,E:3, 
G:l 


aa 17-95 


C:GSBYJ58(17-95):9/15 


437, 
438 
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Old 


Putative 


predicted immunogenic aa** 


No. of se- 


Location of 


Serum reactivity with rele- 


Seq 


aureusnn 


ORF 


function 




lected 


Identified 


vant region (positive/total) 


ID no: 


tigcnk 


number 


(by homology) 




clones per 


immuno- 




(DNA 


protein 








ORF and 
screen 


genic re- 
gion 




+Prot) 


ORF3200 


ORF1331 


putative 


3-32,45-52,92-103, 154-159, 162- 


A:ll, 


aa 8543- 


A:GSBXL07(8543-860 1):6/28 


439, 




+8506 aa 


extracellular 


168, 207-214, 232-248, 274-280, 


B:ll, 


8601 




440 




otN- 


matrix binding 


297-303, 343-349, 362-375, 425- 


C:36, 


aa 8461- 








terminus 


protein 


442, 477-487, 493-498, 505-5 12, 
522-533, 543-550, 558-564, 568- 
574, 580-600, 618-630, 647-652, 
658-672, 692-705, 71 1-727, 765- 
771, 788-798, 812-836, 847-858, 
870-898,903-910, 1005-1015, 
1018-1025, 1028-1036, 1058-1069, 
1075-1080, 1095-1109, 11 11-1117, 
1 1 19-1 133, 1 166-1 172, 1 183-1 194, 
1200-1205, 1215-1222, 1248-1254, 
1274-1280, 1307-1317, 1334-1340, 
1381-1391, 1414-1420, 1429-1439, 
1445-1467, 1478-1495, 1499-1505, 
1519-1528, 1538-1550, 1557-1562, 
1572-1583, 1593-1599, 1654-1662, 
1668-1692, 1701-1707, 1718-1724, 
1738-1746, 1757-1783, 1786-1793, 
1806-1812, 18I5-I829, 1838-1848, 
1853-1860, 1875-1881, 1887-1893, 
1899-1908, 1933-1940, 1952-1961, 
1964-1970, 1977-1983, 1990-1996, 
201 1-2018, 2025-2038, 2086-2101, 
2103-2117, 2177-2191, 2195-2213, 
2220-2225, 4"2237-2249, 2273- 
2279, 2298-2305, 2319-2327, 2349- 
2354, 2375-2381, 2391-2398, 2426- 
2433, 2436-2444, 2449-2454, 2463- 
2469, 2493-2499, 2574-2589, 2593- 
2599, 2605-261 1, 2615-2624, 2670- 
2684, 2687-2698, 2720-2727, 2734- 
2754, 2762-2774, 2846-2866, 2903- 
2923, 2950-2956, 2985-2998, 301 1- 
3031, 3057-3064, 2"3102-31 17, 
3137-3143,3186-3195, 3211-3219, 
3255-3270, 3290-3300, 3327-3334, 
3337-3343, 3390-3396, 3412-3419, 
3439-3446, 3465-3470, 3492-3500, 
3504-35 10, 3565-3573, 3642-3650, 
3691-3698, 3766-3775, 3777-3788, 
3822-3828, 3837-3847, 3859-3864, 
3868-3879, 3895-3902, 3943-3951 , 
3963-3971, 3991-3997,4018-4030, 
4054-4060, 4074-4099, 4123-4129, 
4147-4153,4195-4201,4250-4255, 
4262-4267, 4270-4277, 4303-43 10, 


H:32 


8475 
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4321-4330, 4343-4352, 4396-4408, 
4446-445 1,4471-4481, 4503-4509, 
45 16-4534, 4596-4604, 4638-4658, 
4698-4710, 4719-4732, 4776-4783, 
4825^*833, 4851-4862, 4882-4888, 
4894-4909, 4937-4942, 5047-5054, 
5094-5 1 00, 5 1 02-5 1 1 2, 5 1 20-5 1 25, 
5 146-5 1 53, 5 155-5 1 64, 5203-5214, 
5226-5236, 5278-5284, 5315-5321, 
5328-5342, 5348-5359, 5410-5420, 
5454-5466, 5481-5489, 5522-5538, 
5597-5602, 5607-5614, 0*5623- 
5629, 5650-5665, 5707-5719, 5734- 
5742, 5772-5778, 5785-5790, 5833- 
5845, 5857-5863, 5899-5904, 5908- 
5921 , 5959-597 1, 598 1-5989, 6010- 
6017, 6034-3043, 6058-6064, 6112- 
6120, 6154-3169, 6210-6217, 6231- 
6240, 6261-6268, 6288-6294, 6318- 
6324, 6340-6349, 6358-6369, 6402- 
6407, 6433-6438, 6483-6493, 6513- 
6519. 6527-6546, 6561-6574, 6599- 
6608, 6610-6616, 6662-6673, 6696- 
6705, 6729-6743, 6769-6775, 6792- 
6801, 6819-6828, 6840-6846, 6860- 
6870, 6915-6928, 6966-6972, 7021- 
7028, 7032-7047, 7096-7101, 7109- 
7U 7, 7138-7149, 7157-7162, 7201- 
7206, 7238-7253, 7283-7294, 7296- 
7302, 7344-7365, 7367-7376, 7389- 
7404, 7413-7433, 7475-7482, 7493- 
7500, 7535-7549, 7596-7608, 7646- 
7651,7661-7678, 7722-7731,7741- 
7754, 7764-7769, 7776-7782, 7791- 
7806, 7825-7837, 7862-7875, 7891- 
7897, 7922-7931,7974-7981, 7999- 
8005, 8039-8045, 8049-8065, 807O- 
8075, 8099-8 1 12, 8 1 1 9-8 125, 8 1 5 1- 
8158, 8169-8181, 8226-8232,8258- 
8264, 8291-8299. 8301-8310, 8325- 
8335, 8375-8389, 8394-8400, 8405- 
8412, 8421-8436, 8478-8485,8512- 
8521, 8528-8538, 8564-8579, 8587- 
8594, 8603-8615, 8626-8637, 8640- 
8646, 8657-8672, 8684-8691, 8725- 
8736, 8748-8761, 8777 T 8783, 8794^- 
8799, 8810-8825, 8851-8862,8874- 
8887, 8903-8912, 8914-8926,8933- 
8943, 8954-8960, 8979-8988, 9004- 
901 1, 9035-9041, 9056-9069, 9077- 
9086, 9088-9096, 9 106-^1 1 1, 9124- 
9133, 9183-9191, 9224-9231,9235- 
9241 , 9250-9265, 9279-9290, 9295- 



wo 
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9300,9326-9343, 9408-9414, 9422- 
9427, 9435-9441, 9455-9461,9507- 
95 1 7, 9532-9538, 9580-9589, 9594- 
9600, 9614-9623, 9643-9648, 9665- 
9683, 9688-9700, 9720-9726, 9J42- 
9758, 9767-9775, 9795-9800, 98 17- 
9835, 9842-9847, 9912-9919, 9925- 
9938, 9943-9963, 997O-10009, 
10025-10031,- 10037-10043, 10045- 
10063, 10066-10073, 10117-10124, 
10126-10136, 10203-102I0, 10218- 
10225, 10232-10242, 10287-10292, 
10303-10323, 10352-10360, 10385- 
10396, 10425-10431, 10452-10459, 
10480-10485 
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Table 3. Serological proteome analysis of S. aureus surface 
proteins using human sera 

a) S» aureus/agr "stress conditions" 



Spot ID/sera 


IC40 
1:20,000 


IC35, N26, C4 
1:50,000 each 


Infant pool 
C2,5,6,10,12 
1:10,000 


N22 1:10.000 
IC40 1:50,000 


PCK2 


+ 


+ 




t 


PCK4 


+ 


+++ 




+++ 


PCK5 




(+) 




+ 


PCK6 


+ 


+ 




+ 




Spot ID/sera 


IC35.40 
1:50,000 
N22 1:10,000 


P-poo! 
(P6,1 8,25,28,29) 
1:50,000 each 


Infant pool 
C2,5,6,1G,12 
1:10,000 




PAC1 


-H- L.J 


++ 






PAC2 




+++ 






PAC3 




+ 






PAC5 











Spot ID/sera 


P-pool 
(P6,1 8,25,28,29) 
1:50,000 each 


Infant 14 
1:10,000 


IC poo!/lgG 
(N26, 1C34,35) 
1:30,000 each 


IC pooI/lgA 
(N26, IC34,35) 
1:30,000 each 


PAC11 


++ 




++ 


++ 


PAC12 


++ 




++ 


++ 


PAC13 










PAC14 






+ 




PAC15 








+++ 


PAC16 


+ 






+ 


PAC17 


+ 




+ 


+ 


PAC18 


-H- 








PAC19 








++ 


PAC20 


++ 








POV31 


+++ 








POV32 


+ 








POV33 










POV34 


+ 








POV35 


+ 








POV36 


+ 








POV37 
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POV38 


++ 








POV39 


+++ 








POV40 


+++ 









b) S. aureus/COL "standard conditions" 



opoi lu/sera 


(N26,IC34,35) 
1:30,000 each 


1:20,000 


r IO 

1:10,000 


1:10,000 


pi 

1:5,000 


r £9 

1:2,500 


Infant- 1A 
lillcUll IO 

1:10,000 


POV2 


+++ 


+++ 


+++ 


+++ 


+++ 







POV3.1 


+++ 


+-H- 


+++ 


+++ 


+++ 






POV3.2 


+++ 


+++ 


+++ 


+++ 


+++ 






POV4 


+ 


+++ 












POV7 






+++ 










POV10 




++ 


(+) 


W 




(+) 




POV12 












+++ 




POV13 


++ 


-H-+ 


+++ 


+++ 


++ 


++ 




POV14 


++ 


+++ 


+++ 


++ 


++ 


++ 




POV15 


+ 


+ 




+ 


(+) 







c) S. aureus/COL "stress conditions" 



Spot ID/sera 


P-pool 

(P6,18,25,28,29) 
1:50,000 each 


IC34+IC35 
1:20,000 each 


P18 

1:10,000 


P29 
1:10,000 


Infant 14 
1:10,000 


POV16 




+++ 








POV17 




+++ 


(+) 






POV18 


+ 




++ 






POV19 


(+) 




+++ 






P0V21 






+ 






POV23 












POV24 












POV25 


+ 
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Table 4. S. aureus antigens identified by MALDI -TOF-MS sequencing 
(ORFs in bold were also identified by bacterial surface display) 

Prediction of antigenic regions in selected antigens identified 
by serological proteome analysis using human sera 



spot ID 


S. aureus pro- 
tein 
(ORFno./ab- 
brev.) 


Putative function (by homology) 


Seq ID no: 
(DNA. Prot) 


Putative local- 
ization 


PCK2 


ORF0599 


Glycinamide-rlbosyl synthase 


107, 108 


cytoplasmic 


PCK5 


ORF0484yitU 


conserved hypoth. protein (yrtU) 


10&,110 


cytoplasmic 


PCK6 


ORF2309 
mqo 


membrane-associated malate-quinone 
oxidase 


111,112 


peripheral mem- 
brane 


POV2 


ORF0766 auxl 


protein phosphatase contributing to me- 
thiciiin resistance 


113,114 


trans-membrane 


POV4, 17 
PAC14, 19 


ORF0078 EF- 
Tu 


C-terminal part of 44 kDa protein similar 
to elongation factor Tu 


115,116 


cytoplasmic/ se- 
creted 


POV5 1 > 


ORF0782 


3-ketoacyl-acyl carrier protein reduc- 
tase (fabG) 


117,118 


cytoplasmic 


POV7 


ORF0317SecA 


protein transport across the membrane 
SecA 


39, 91 


cytoplasmic 


POV10 • 


ORF1252 yrzC 


hypothetical BACSU 1 1 .9 kd protein 
(upf0074 (rff2) family) 


119,120 


cytoplasmic 


POV12 


ORF0621 pdhB 


dihydrolipoamide acetyltransferase 
(pdhB) 


121, 122 


cytoplasmic 


POV14 


ORF0072 rpoB 


DNA-directed RNA polymerase B 


125, 126 


cytoplasmic 


POV15 


ORF0077 EF- 
G 


85 kD vitronectin binding protein 


127, 128 


cytoplasmic 


POV18 


not found 
YLY1 


general stress protein YLY1 


129, 130 


cytoplasmic 


POV30 11 


ORF0069 RL7 


ribosomal protein L7 


131,132 


cytoplasmic 


POV21 


ORF0103 
yckG 


probable hexulose-6-phosphate syn- 
thase (yckG) 


133, 134 


cytoplasmic 


.POV24 


ORF0419 
yurX 


conserved hypothetical protein (yurX) 


137, 138 


cytoplasmic 
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Spot ID 


S. aureus pro- 
tein 
(ORFno./ab- 
brev,) 


Putative function (by homology) 


Seq ID no: 
(DNA, Prot) 


Putative local- 
ization 


POV25 


ORF2441 
gldA 


glucose inhibited division protein a (gidA) 


139,140 


cytoplasmic 


PAC1 


ORF1490 
prsA 


protein export protein prsa precursor 
(prsA) 


173, 174 


periptasmic 


PAC2 


ORF1931 
ModA 


periptasmic molybdate binding protein 
(ModA) 


175, 176 


surface 


PAC3 


ORF2053 


heavy metal dependent transcriptional 
activator, putative regulator of multidrug 
resistance efflux pump pmrA 


177,178 


cytoplasmic 


PAC5 


ORF2233 
ydaP 


pyruvate oxidase (ydaP) 


179, 180 


cytoplasmic 


PAC11 


ORF1361 


LPXTGV, extracellu!armatrix-bdg. 


3, 56 


surface 


PAC12 


ORF1244 
alaS 


alanvi— tRNA svnthetase 


159 160 




PAC13 


ORF0835 
ymfA 


RNA processing enzyme/ATP-bdg. 


161, 162 


cvtoolasmic 


PAC15 


ORF1124 
bfmBB 


lipoamid acyltransf erase component of 
branched-chain afpha-keto acid dehy- 
drogenase complex 


163, 164 


cvtoolasmic 


PAC16 


ORF0340 
GAPDH 


glyoeraldehydes~3-phosphate 
dehydrogenase 


165, 166 


cytoplasmic 


PAC17 


not found 


5~methylthioadenosine nucleosidase/' . 
S—adenosylhomo— cysteine nucleosidase 




cytoplasmic 


PAC20 


ORF2711 


75% identity to ORF2715 
similar to hypothetical proteins 


167, 168 


unknown 


POV31 


ORF0659 


29 kDa surface protein 


236,238 


surface 


POV32 


ORF0659 


29 kDa surface orotein 


236 

WU, t.OO 


oU 1 1 QUO 


POV33 


ORF0659 


29 kDa surface protein 


236, 238 


surface 


POV34 


ORF0659 


29 kDa surface protein 


236,238 


surface 


POV35 


ORF0659 


29 kDa surface protein 


236,238 


surface 


POV36 


ORF00661 


LPXTG-motif cell wall anchor domain 
protein 


235, 237 


surface 


POV37 


ORF0659 


29 kDa surface protein 


236,238 


surface 
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spot ID 


S- aureus pro- 
tein 

(ORF no. / ab- 
brev.) 


Putative function (by homology) 


Seq ID no: 
(DNA, Prot) 


Putative local- 
ization 


POV38 


ORF0659 


29 kDa surface protein 


236, 238 


surface 


POV39 


ORF0657 


LPXTG-anchored surface protein 


1, 142 


surface 


POV40 


not identified 









Seq ID no: 
(Protein) 


spot ID 


S. aureus. ORF 
no. /abbrev. 


Putative local- 
ization 


Putative antigenic surface areas 
(Antigenic package) 


112 


PCK6 


ORF2309 
mqo 


peripheral 
membrane 


61-75, 82-87, 97-104, 113-123, 128-133, 
203-216, 224-229, 236-246, 251-258, 271- 
286, 288-294, 301-310, 316-329, 337-346, 
348-371 , 394-406, 41 8-435, 440-452 


114 


POV2 


ORF766 auxt 


trans-mem- 
brane 


30-37, 44-55, 83-91, 101-118, 121-128, 
136-149, 175-183, 185-193,206-212, 222- 
229, 235-242 


116 


POV4 


ORF078 EF-Tu 


cytoplasmic/ 
secreted 


28-38, 76-91, 102-109, 118-141, 146-153, 
155-161, 165-179, 186-202, 215-221, 234- 
249, 262-269, 276-282, 289-302, 306-314, 
321-326, 338-345, 360-369, 385-391 


176 


PAC2 


ORF1931 
ModA 


periplasmic 


29-44, 74-83, 105-113, 119-125, 130-148, 
155-175, 182-190, 198-211,238-245 


174 


PAC1 


ORF1490 
prsA 


periplasmic 


5-24, 38-44, 100-106,1 18-130, 144-154, 
204-210, 218-223, 228-243, 257-264, 266- 
286,292-299 


168 


PAC20 


ORF2711 


unknown 


7-14, 21-30, 34-50, 52-63, 65-72, 77-84, 
109-124, 129-152, 158-163, 175-190, 193- 
216,219-234 



spot ID 


Gl no. or 
TIGR no. 


S. aureus pro- 
tein 
(ORF no. /ab- 
brev.) 


Putative function (by homology) 


Seq ID no: 
(DNA, Prot) 


PCK2 


TIGR1280 


ORF0599 


Glycinamide-ribosyl synthase 


107, 108 



WO 02/059148 



PCT/EP02/00546 



- 102 - 



PCK4 


7672993 


0RF2268 IsaA 


possibly adhesion/aggregation 


12,64 


PCK5 


TIGR6209 


ORF0484 yitU 


conserved hypoth. protein (yitU) 


109.110 


PCK6 


T1GR6182 


ORF2309 


membrane-associated malate-quinone 
oxidase 


111,112 


POV2 


6434044 


ORF0766 auxl 


protein phosphatase contributing to methi- 
citin resistance ;~{ 


113,114 


POV3.1 


7672993 


ORF2268 IsaA 


possibly adhesion/aggregation 


12,64 


POV3.2 


7672993 


ORF2268 IsaA 


possibly adhesion/aggregation 


12,64 


rUVH 


T1GR8079 


ORF0078 EF- 
Tu 


C-terminal part of 44 kDa protein similar 
to elongation factor Tu 


115,116 


nrtwc ') 
r»JvO 




ORF0782 


3-ketoacyl-acyi carrier protein reductase 
(fabG) 


117,118 


POV7 


2500720 


ORF0317SecA 


protein transport across the membrane 
SecA 


39,91 


POV10 


TIGR8097 


ORF1252yrzC 


hypothetical BACSU 11.9 kd protein 
(upK)074(rff2) family) 


119, 120 


POV12 


2499415 


ORF0621 pdhB 


dthydrohpoamide acety (transferase (paho) 


1^1, l£<Z 


POV13 


7470965 


ORF0094SdrD 


fibrinogen-bdg. (LPXTG) protein homolog 
(SdrD) 


123, 124 


POV14 


1350849 


ORF0072 rpoB 


DNA-directed RNA polymerase (3 


^ftc 40a 
ida, i do 


POV15 


6920067 


ORF0077 EF-G 


85 kD vitronectin binding protein 


<07 ion 


POV17 


TIGR8079 


ORF0078 


C-terminal part of 44 kDa protein similar 
to elongation factor Tu 


115,116 


POV18 




noi lounu 


/tonArai ^trp^ft nrntfiin YLY1 


129, 130 


POV30 " 


350771 


ORF0069 RL7 


ribosomal protein L7 


131,132 


POV21 




ORF0103 


probable hexulose-6-phosphate synthase 
(yckG) 


133, 134 


POV23 




ORF0182 


lipoprotein (S.epidermis) 


135, 136 



i} identified from a total lysate from S. aureus 8325-4 spa- grown under 
standard conditions. Seroreactivity with 1/1 patient and 2/4 normal sera but 
not with infant serum (C5) . 
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Claims: 



1. Method for identification, isolation and production of 
hyperimmune serum-reactive antigens from a pathogen, a tumor, an 
allergen or a tissue or host prone to auto-immunity, said anti- 
gens being suited for use in a vaccine for a given type of animal 
or for humans, characterized by the following steps: 

♦providing an antibody preparation from a plasma pool of said 
given type of animal or from a human plasma pool or individual 
sera with antibodies against said specific pathogen, tumor, al- 
lergen or tissue or host prone to auto-immunity, 
♦providing at least one expression library of said specific 
pathogen, tumor, allergen or tissue or host prone to auto- immu- 
nity 

♦screening said at least one expression library with said anti- 
body preparation, 

♦identifying antigens which bind in said screening to antibod- 
ies in said antibody preparation, 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 
bodies against said specific pathogen, tumor, allergen or tis- 
sue or host prone to auto-immunity, . 

♦identifying the hyperimmune serum-reactive antigen portion of 
said identified antigens and which hyperimmune serum-reactive 
antigens bind to a relevant portion of said individual antibody 
preparations from said individual sera and 

♦optionally isolating said hyperimmune serum-reactive antigens 
and producing said hyper immune serum-reactive antigens by 
chemical or recombinant methods. 

2. Method for identification, isolation and production of a 
practically complete set of hyperimmune serum-reactive antigens 
of a specific pathogen, said antigens being suited for use in a 
vaccine for a given type of animal or for humans, characterized 
by the following steps: 

♦providing an antibody preparation from a plasma pool of said 
given type of animal or from a human plasma pool or individual 
sera with antibodies against said specific pathogen, 
♦providing at least three different expression libraries of . 
said specific pathogen, 
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♦screening said at least three different expression libraries 
with said antibody preparation, 

♦ identifying antigens which bind in at least one of said at 
least three screenings to antibodies in said antibody prepara- 
tion, L / 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 
bodies against said specific pathogen, 

♦identifying the hyperimmune serum-reactive antigen portion of 
said identified antigens which hyperimmune serum- reactive anti- 
gens bind to a relevant portion of said individual antibody 
preparations from said individual sera, 

♦repeating said screening and identification steps at least 
once, ; — -J 

♦comparing the hyperimmune serum-reactive antigens identif iedLJ 
in the repeated screening and identification steps with the 
hyperimmune serum-reactive antigens identified in the initial 
screening and identification steps, 

♦further repeating said screening and identification steps, if 
at least 5% of the hyperimmune serum-reactive antigens have 
been identified in the repeated screening and identification 
steps only, until less than 5 % of the hyperimmune serum-reac- 
tive ' antigens are identified in a further repeating step only . 
to obtain a complete set of hyperimmune serum-reactive antigens 
of a specific pathogen and 

♦optionally isolating said hyperimmune serum- reactive antigens 
and producing said hyperimmune serum-reactive antigens by 
chemical or recombinant methods, 

3 . Method according to claim 1 or 2 characterized in that at 
least one of said expression libraries is selected from a ribo- 
somal display library, a bacterial surface library and a pro- 
teome . 

4. Method according to claim 2 characterized in that said at 
least three different expression libraries are at least a ribo- 
somal display library, a bacterial surface library and a pro- 
teome . 

5. Method according to any one of claims 1 to 4, characterized 
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in that said plasma pool is a human plasma pool taken from indi- 
viduals having experienced or are experiencing an infection with 
said pathogen. 

6. Method according to any one of claims 1 to 5, characterized 
in that said expression libraries are genomic expression librar- 
ies of said pathogen. 

7.. Method according to any one of claims 1 to 6, characterized 
in that said expression libraries are complete genomic expression 
libraries, preferably with a redundancy of at least 2x, more pre- 
ferred at least 5x, especially at least lOx. 

8. Method according to any one of claims 1 to 7, characterized 
in that it comprises the steps of screening at least a ribosomal 
display library, a bacterial surface display library and a pro- 
teome with said antibody preparation and identifying antigens 
which bind in at least two, preferably which bind to all, of said 
screenings to antibodies in said antibody preparation. 

9. Method according *to any one of claims 1 to 8, characterized 
in that said pathogen is selected from the group of bacterial, 
viral, fungal and protozoan pathogens. L.J 

10. Method according to any one of claims 1 to 9, characterized 
in that said pathogen is selected from the group of human intmun- 
edeficiency virus, hepatitis A virus, hepatitis B virus, hepati- 
tis C virus, Rous sarcoma virus, Epstein-Barr virus, influenza 
virus, rotavirus, Staphylococcus aureus, Staphylococcus epider- 
midis, Chlamydia pneumoniae, Chlamydia trachomatis, Mycobacterium 
tuberculosis, Mycobacterium leprae, Streptococcus pneumoniae, 
Streptococcus pyogenes, Streptococcus agalactiae, Enterococcus 
faecalis, Bacillus anthracis, Vibrio cholerae, Borrelia burgdor- 
feri , Plasmodium sp . , Aspergillus sp . or Candida albicans . 

11. Method according to any one of claims 1 to 10, characterized 
in that at least one of said expression libraries is a ribosomal 
display library or a bacterial surface display library and said 
hyperimmune serum-reactive antigens are produced by expression of 
the coding sequences of said hyperimmune serum-reactive antigens 
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contained in said library. 

12. Method according to any one of claims 1 to 11, characterized 
in that said produced hyperimmune serum-reactive antigens are 
finished to a pharmaceutical preparation, optionally by addition 
of a pharmaceutical^ acceptable carrier and/ or excipient. 

13. Method -according to claim 12, characterized in that said 
pharmaceutical preparation is a vaccine. 

14. Method according to claim 12 or 13, characterized in that 
said pharmaceutically acceptable carrier and/or excipient is an 
immxinostimulatory compound. ----- 

n 

15. Method according to claim 14, characterized- r in that said :un- 
munostimulatory compound is selected from the group of polycati- 
onic substances, especially polycationic peptides, 
immunostimulatory deoxynucleotides, alumn, Freund's complete ad- 
juvans, Freund's incomplete adjuvans, neuroactive compounds, es- 
pecially human growth hormone, or combinations thereof. 

16. Method according to any one of claims 1 to 15, characterized 
in that said individual antibody preparations are derived from 
patients with acute infection with said pathogen, especially from 
patients with an antibody titer to said pathogen being higher 
than 80%, preferably higher than 90%, especially higher than 95% 
of human patient or carrier sera tested. 

17. Method according to any one of claims 1 to 16, characterized 
in that at least 10, preferably at least 30, especially at least 
50, individual antibody preparations are used in identifying 
said hyperimmune serum-reactive antigens. 

18. Method according to any one of said claims 1 to 17, charac- 
terized in that said relevant portion of said individual antibody 
preparations from said individual sera are at least 10, prefera- 
bly at least 30, especially at least 50 individual antibody 
preparations, and/or at least 20 %, preferably at least 30 %, es- 
pecially at least 40 %, of all individual antibody preparations 
used in said screening. 
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19. Method according to any one of claims 1 to 18, characterized 
in that said individual sera are selected by having an IgA titer 
against a lysate, cell wall components or recombinant proteins of 
said pathogen being above 4000 U, especially above 6000 U, and/or 
by having an IgG titer being above 10000 U, preferably above 
12000 U. 

20. Method according to any one of claims 1 to 19, characterized 
in that said pathogen is a Staphylococcus pathogen, especially 
Staphylococcus aureus, and/or Staphylococcus epidermidis. 

21. A hyperimmune serum-reactive antigen selected from the group 
consisting of the sequences listed in any one of Tables 2a, 2b, 
2c, 2d, 3, 4 and 5, especially selected from the group consisting 
of Seq. ID No. 56, 57, 59, 60, 67, 70, 72, 73, 74, 75, 76, 77, 78, 
79, 80, 81, 82, 85, 87, 88, 89, 90, 92, 95, 96, 97, 99, 100, 101, 
102, 103, 104, 106, 108, 110, 112, 114, 116, 118, 120, 122, 126, 
128, 130, 132, 134, 138, 140, 142, 151, 152, 154, 155 and 
hyperimmune fragments thereof. 

22. A hyperimmune serum-reactive antigen obtainable by a method 
according to any one of claims 1 to 20 and being selected from 
the group consisting of the sequences listed in any one of Tables 
2a, 2b, 2c, 2d, 3, 4 and 5, especially selected from the group 
consisting of . Seq. ID No. 56, 57, 59, 60, 67,. 70, 72, 73, 74, 75, 
76, 77, 78, 79, 80, 81, 82, 85, 87, 88, 89, 90, 92, 95, 96, 97, 
99, 100/ 101, 102, 103, 104, 106, 108, 110, 112, 114, 116, 118, 
120, 122, 126, 128, 130, 132, 134, 138, 140, 142, 151, 152, 154, 
155 and hyperimmune fragments thereof. 

23. Use of a hyperimmune serum-reactive antigen selected from the 
group consisting of the sequences listed in any one of Tables 2a, 
2b, 2c, 2d, 3, 4 and 5, especially selected from the group con- 
sisting of Seq. ID No. 55, 56, 57, 58, 59, 60, 62, 66, 67, 70, 71, 
72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 87, 88, 
89, 90, 92, 94, 95, 96, 97, 99, 100, 101, 102, 103, 104, 106, 
108, 110, 112, 114, 116, 118, 120, 122, 126, 128, 130, 132, 134, 
138, 140, 142, 151, 152, 154, 155, 158 and hyperimmune fragments 
thereof for the manufacture of a pharmaceutical preparation, es- 
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pecially for the manufacture of a vaccine against staphylococcal 
infections or colonization in particular against Staphylococcus 
aureus or Staphylococcus epidermidis . 

24. Hyperimmune fragment of a hyperimmune serum-reactive antigen 
selected from the group consisting of peptides comprising the 
amino acid sequences of column "predicted immunogenic aa", "Loca- 
tion of identified immunogenic region" and "Serum reactivity with 
relevant region" of Tables 2a , 2b, 2c and 2d and the amino acid 
sequences of column "Putative antigenic surface areas" of Table 4 
and 5, especially peptides comprising amino acid No. aa 12-29, 
34-40, 63-71, 101-110, 114-122, 130-138, 140-195, 197-209, 215- 
229, 239-253, 255-274 and 39-94 of Seq.ID No. 55, 
aa 5-39, 111-117, 125-132, 134-141, 167-191, 196-202, 214-232, 
236-241, 244-249, 292-297, 319-328, 336-341, 365-380, 385-391, 
407-416, 420-429, 435-441, 452-461, 477-488, 491-498,. 518-532, 
545-556, 569-576, 581-587, 595-602, 604-609, 617-640, 643-651, 
702-715, 723-731, 786-793, 805-811, 826-839, 874-889, 37-49, 63- 
77 and 274-334, of Seq.ID No. 56, 

aa 28-55, 82-100, 105-111, 125-131, 137-143, 1-49, of Seq.ID No. 
57, 

aa 33-43, 45-51, 57-63, 65-72, 80-96, 99-110, 123-129, 161-171, 
173-179, 185-191, 193-200, 208-224, 227-246, 252-258, 294-308, 
321-329, 344-352, 691-707, 358-411 and 588-606, of Seq.ID No. 58, 
aa 16-38, 71-77, 87-94, 105-112, 124-144, 158-164, 169-177, 180- 
186, 194-204, 221-228, 236-245, 250-267, 336-343, 363-378, 385- 
394, 406-412, 423-440, 443-449, 401-494, of Seq.ID No. 59, 
aa 18-23, 42-55, 69-77, 85-98, 129-136, 182-188, 214-220, 229- 
235, 242-248, 251-258, 281-292, 309-316, 333-343, 348-354, 361- 
367, 393-407, 441-447, 481-488, 493-505, 510-515, 517-527, 530- 
535, 540-549, 564-583, 593-599, 608-621, 636-645, 656-670, 674- 
687, 697-708, 726-734, 755-760, 765-772, 785-792, 798-815, 819- 
824, 826-838, 846-852. 889-904, 907-913, 932-939, 956-964, 982- 
1000, 1008-1015, 1017-1024, 1028-1034, 1059-1065, 1078-1084, 
1122-1129, 1134-1143, 1180-1186, 1188-1194, 1205-1215, 1224-1230, 
1276-1283, 1333-1339, 1377-1382, 1415-1421, 1448-1459, 1467-1472, 
1537-1545, 1556-1566, 1647-1654, 1666-1675, 1683-1689, 1722-1737, 
1740-1754, 1756-1762, 1764-1773, 1775-1783, 1800-1809, 1811-1819, 
1839-1851, 1859-1866, 1876-1882, 1930-1939, 1947-1954, 1978-1985, 
1999-2007, 2015-2029, 2080-2086, 2094-2100, 2112-2118, 2196-2205, 
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2232-2243, 198-258, 646-727 and 2104-2206, of Seq.ID No. 60, 
aa 10-29, 46-56, 63-74, .83-105, 107-114, 138-145', 170-184, 186- 
193, 216-221, 242-248, 277-289, 303-311, 346-360, 379-389, 422- 
428, 446-453, 459-469, 479-489, 496-501, 83-156, of Seq.ID No. 
62, 

aa 14-22, 32-40, 52-58, 61-77, 81-93, 111-117, 124-138, 151-190, 
193-214, 224-244, 253-277, 287-295, 307-324, 326-332, 348-355, 
357-362, 384-394, 397-434, 437-460, 489-496, 503-510, 516-522, 
528-539, 541-547, 552-558, 563-573, 589-595, 602-624, 626-632, 
651-667, 673-689, 694-706, 712-739, 756-790, 403-462, of Seq.ID 
No. 66, 

aa 49-56, 62-68, 83-89, 92-98, 109-115, 124-131, 142-159, 161- 
167, 169-175, 177-188, 196-224, 230-243, 246-252, 34-46, of 
Seq.ID No. 67, 

aa 11-20, 26-47, 69-75, 84-92, 102-109, 119-136, 139-147, 160- 
170, 178-185, 190-196, 208-215, 225-233, 245-250, 265-272, 277- 
284, 300-306, 346-357, 373-379, 384-390, 429-435, 471-481, 502- 
507, 536-561, 663-688, 791.-816, 905-910, 919-933, 977-985, 1001- 
1010, 1052-1057, 1070-1077, 1082-1087, 1094-1112, 493-587, 633- 
715 and 704-760, of Seq.ID No. 70, f_j 
aa.6-20, 53-63, 83-90, 135-146, 195-208, 244-259, 263-314, 319- 
327, 337-349, 353-362, ' 365-374, 380-390, 397-405, 407-415, 208- 
287 and 286-314, of Seq.ID No. 71, 

aa 10-26, 31-43, 46-58, 61-66, 69-79, 85-92, 100-115, 120-126,. 
128-135," 149-155, 167-173, 178-187, 189-196, 202-222, 225-231, 
233-240, 245-251, 257-263, 271-292, 314-322, 325-334, 339-345, 
59-74, of- Seq.ID No. 72, 

aa 4-9, 15-26, 65-76, 108-115, 119-128, 144-153, 38-52 and 66- 
114, of Seq.ID No. 73, 

aa 5-22, 42-50, 74-81, 139-145, 167-178, 220-230, 246-253, 255- 
264, 137-237 and 250-267, of Seq.ID No. 74, 

aa 10-26, 31-44, 60-66, 99-104, 146-153, 163-169, 197-205, 216- 
223, 226-238, 241-258, 271-280, 295-315, 346-351, 371-385, 396- 
407, 440-446, 452-457, 460-466, 492-510, 537-543, 546-551, 565- 
582, 590-595, 635-650, 672-678, 686-701, 705-712, 714-721, 725- 
731, 762-768, 800-805, 672-727, of Seq.ID No. 75, 
aa 5-32, 35-48, 55-76, of Seq.ID No. 76, 

aa 7-35, 54-59, 247-261, 263-272, 302-320, 330-339, 368-374, 382- 
411, 126-143 and 168-186, of Seq.ID No. 77, 

aa 5-24, 88-94, 102-113, 132-143, 163-173, 216-224, 254-269, 273- 
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278, 305-313, 321-327, 334-341, 31-61 and 58-74, of Seq.ID No. 
78, 

aa 16-24, 32-39, 43-49, 64-71, 93-99, 126-141, 144-156, 210-218, 
226-233, 265-273, 276-284, 158-220, of Seq.ID No. 79, 
aa 49-72, 76-83, 95-105, 135-146, 148-164, 183-205, 57-128, of 
Seq.ID No. 80, 

aa 6-15, 22-32, 58-73, 82-88, 97-109, 120-131, 134-140, 151-163, 
179-185, 219-230, 242-255, 271-277, 288-293, 305-319, 345-356, 
363-381, 397-406, 408-420, 427-437, 448-454, 473-482, 498-505, 
529-535, 550-563, 573-580, 582-590, 600-605, 618-627, 677-685, 
718-725, 729-735, 744-759, 773-784, 789-794, 820-837, 902-908, 
916-921, 929-935, 949-955-, 1001-1008, 1026-1032, 1074-1083, 1088- 
1094, 1108-1117, 1137-1142, 1159-1177, 1183-1194, 1214-1220, 
1236-1252, 1261-1269, 1289-1294, 1311-1329, 1336-1341, 1406-1413, 
1419-1432, 1437-1457, 1464-1503, 1519-1525, 1531-1537, 1539-1557, 
1560-1567, 1611-1618, 1620-1629, 1697-1704, 1712-1719, 1726-1736, 
1781-1786, 1797-1817, 1848-1854, 1879-1890, 1919-1925, 194.6-1953, 
1974-1979, 5 to 134, of Seq.ID No. 81, 

aa 6-33, 40-46, 51-59, 61-77, 84-104, 112-118, 124-187, 194-248, 
252-296, 308-325, 327-361, 367-393, 396-437, 452-479, 484-520, 
535-545, 558-574, 582-614, 627-633, 656-663, 671-678, 698-704, 
713-722, 725-742, 744-755, 770-784, 786-800, 816-822, 827-837, 
483-511, of Seq.ID No. 82, 

aa 4-19, 57-70, 79-88, 126-132, 144-159, 161-167, 180-198, 200- 
212, 233-240, 248-255, 276-286, 298-304, 309-323, 332-346, 357- 
366, 374-391, 394-406, 450-456, 466-473, 479-487, 498-505, 507- 
519, 521-530, 532-540, 555-565, 571-581, 600-611, 619-625, 634- 
642, 650-656, 658-665, 676-682, 690-699, 724-733, 740-771, 774- 
784, 791-797, 808-815, 821-828, 832-838, 876-881, 893-906, 922- 
929, 938-943, 948-953, 969-976, 1002-1008, 1015-1035, 1056-1069, 
1105-1116, 1124-1135, 1144-1151, 1173-1181, 1186-1191, 1206-1215, 
1225-1230, 1235-1242, 6-66, 65-124 and 590-604, of Seq.ID No. 83, 
aa 5-32, 66-72, 87-98, 104-112, 116-124, 128-137, 162-168, 174- 
183, 248-254, 261-266, 289-303, 312-331, 174-249, of Seq.ID No. 
84, 

aa 4-21, 28-40, 45-52, 59-71, 92-107, 123-137, 159-174, 190-202, 
220-229, 232-241, 282-296, 302-308, 312-331, 21-118, of Seq.ID 
No. 85, 

aa 9-28, 43-48, 56-75, 109-126, 128-141, 143-162, 164-195, 197- 
216, 234-242, 244-251, 168-181, of Seq.ID No. 87, 
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aa 4-10, 20-42, 50-86, 88-98, 102-171, 176-182, 189-221, 223-244, 

246-268, 276-284, 296-329, 112-188, of Seq.ID No. 88, 

aa 4-9, 13-24, 26-34, 37-43, 45-51, 59-73, 90-96, 99-113, 160- 

173, 178-184, 218-228, 233-238, 255-262, 45-105, 103-166 and 66- 

153, of Seq.ID No. 89, jj 

aa 13-27. 42-63, 107-191, 198-215, 218-225, .233-250, 474-367, of 

Seq.ID No. 90, 

aa 26-53, 95-123, 164-176, 189-199, 8-48, of Seq.ID No. 92, 
aa 7-13, 15-23, 26-33, 68-81, 84-90, 106-117, 129-137., 140-159, 
165-172, 177-230, 234-240, 258-278, 295-319, 22-56, 23-99, 97- 
115, 233-250 and 245-265, of Seq.ID No. 94, 

aa 13-36, 40-49, 111-118, 134-140, 159-164, 173-183, 208-220, 
232-241, 245-254, 262-271, 280-286, 295-301, 303-310, 319-324, 
332-339, 1-85, 54-121 and 103-185, of Seq.ID No. 95, 
aa 39-44, 46-80, 92-98, 105-113, 118-123, 133-165, 176-208, 226- 
238, 240-255, 279-285, 298-330, 338-345, 350-357, 365-372, 397- 
402, 409-415, 465-473, 488-515, 517-535,. 542-550, 554-590, 593- 
601, 603-620, 627-653, 660-665, 674-687, 698-718, 726-739, 386- 
402," of Seq.ID No. 96, 

aa 5-32, 34-49, 1-43, of Seq.ID No. 97, LJ 
aa 10-27, 37-56, 64-99, 106-119, 121-136, 139-145, 148-178, 190- 
216, 225-249, 251-276, 292-297, 312-321, 332-399, 403-458, 183- 
200, of Seq.ID No. 99, 

aa 5-12, 15-20, 43-49, 94-106, 110-116, 119-128, 153-163, 175- 
180, 185-191, 198-209, 244-252, 254-264, 266-273, 280-288, 290- 
297, 63-126, of- Seq.ID No. 100, 

aa 5-44, 47-55, 62-68, 70-78, 93-100, 128-151, 166-171, 176-308, 
1-59, of Seq.ID No. 101, 

aa 18-28, 36-49, 56-62, 67-84, 86-95, 102-153, 180-195, 198-218, 
254-280, 284-296, 301-325, 327-348, 353-390, 397-402, 407-414, 
431-455, 328-394, of Seq.ID No. 102, 

aa 7-37, 56-71, 74-150, 155-162, 183-203, 211-222, 224-234, 242- 
272, 77-128, of Seq.ID No. 103, 

aa 34-58, 63-69, 74-86, 92-101, 130-138, 142-150, 158-191, 199- 

207, 210-221, 234-249, 252-271, 5-48, of Seq.ID No. 104, 

aa 12-36, 43-50, 58-65, 73-78, 80-87, 108-139, . 147-153, 159-172, 

190-203, 211-216, 224-232, 234-246, 256-261, 273-279, 286-293, 

299-306, 340-346, 354-366, 167-181, of Seq.ID No. 106, 

aa 61-75, 82-87, 97-104, 113-123, 128-133, 203-216, 224-229, 

236-246, 251-258, 271-286, 288-294, 301-310, 316-329, 337-346, 
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348-371, 394-406, 418-435, 440-452 of Seq.ID No. 112, 

aa 30-37, 44-55, 83-91, 101-118, 121-128, 136-149, 175-183, 185- 

193, 206-212, 222-229, 235-242 of Seq.ID No. 114, 

aa 28-38, 76-91, 102-109, 118-141, 146-153, 155-161, 165-179, 

186-202, 215-221, 234-249, 262-269, 276-282, 289-302, 306-314,. ; -, 

321-326, 338-345, 360-369, 385-391 of Seq.ID No. 116, 

aa 9-33, 56-62,75-84, 99-105, 122-127, 163-180, 186-192, 206- 

228, 233-240, 254-262, 275-283, 289-296, 322-330, 348-355, 416- 

424, 426-438, 441-452, 484-491, 522-528, 541-549, 563-569, 578- 

584, 624-641, 527-544, of Seq.ID No. 142, 

aa 37-42, 57-62, . 121-135, 139-145, 183-190, 204-212, 220-227, 
242-248, 278-288, 295-30, 304-309, 335-341, 396-404, 412-433, 
443-449, 497-503, 505-513, 539-545, 552-558, 601-617, 629-649, 
702-711, 736-745, 793-804, 814-829. 843-858, 864-885, 889-895, 
905-913, 919-929, 937-943, 957-965, 970-986, 990-1030, 1038-1049, 
1063-1072, 1080-1091, 1093-1116, 1126-1136, 1145-1157, 1163-1171, 
1177-1183, 1189-1196, 1211-1218, 1225-1235, 1242-1256, 1261-1269, 
624-684, of Seq.ID No. 151, . 

aa 8-23, 31-38, 42-49, 61-77, ■ 83-90, 99-108, 110-119, 140-147, 
149-155, 159-171, 180-185, 189-209, 228-234, 245-262, 264-275, 
280-302, 304-330, 343-360, 391-409, 432-437, 454-463, 467-474, 
478-485, 515-528, 532-539, 553-567, 569-581, 586-592, 605-612, 
627-635, 639-656, 671-682^ 700-714, 731-747, 754-770, 775-791, 
797-834, 838-848, 872-891, 927-933, 935-942, 948-968, 976-986, 
1000-1007, 1029-1037, 630-700, of Seq.ID No. 152, 
aa 17-25, 27-55, 84-90, 95-101, 115-121, 55-101, of Seq.ID No. 
154, 

aa 13-28, 40-46, 69-75, 86-92, 114-120, 126-137, 155-172, 182- 
193, 199-206, 213-221, 232-238, 243-253, 270-276, 284-290, 22- 
100, of Seq.ID No. 155 and 

aa 7-19, 46-57, 85-91, 110-117, 125-133, 140-149, 156-163, 198- 
204, 236-251, 269-275, 283-290, 318-323, 347-363, 9-42 and 158- 
174, of Seq.ID No. 158, H 

aa 7-14, 21-30,' 34-50, 52-63, 65-72, 77-84, 109-124, 129-152, 

158-163, 175-190, 193-216, 219-234 of Seq.ID.No. 168, 

aa 5-24, 38-44, 100-106, 118-130, 144-154, 204-210, 218-223, 228- 

243, 257-264, 266-286, 292-299 of Seq.ID.No. 174, 

aa 29-44, 74-83, 105-113, 119-125, 130-148, 155-175, 182-190, 

198-211, 238-245 of Seq.ID.No. 176, and fragments as depicted in 

Tables 2 and 4 and fragments comprising at least 6, preferably 
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more than 8, especially more than 10 aa. of said sequences. 

25. Helper epitopes of an antigen or a fragment, as defined in 
anyone of claims 21 to 24, especially peptides comprising frag- 
ments selected from the peptides mentioned in column "Putative 
antigenic surface areas" in Table 4 and 5 and from the group aa 
6-40, 583-598, 620-646 and 871-896 of Seq.ID.No.56, aa 24-53 of * 
Seq.ID.No.70, aa 240-260 of Seq!lD.No.74, aa 1660-1682 and 1746- 
1790 of Seq.ID.No. 81, aa 1-29, 680-709, and 878-902 of 
Seq.ID.No. 83, aa 96-136 of Seq.ID.No. 89, aa 1-29, 226-269 and 
275-326 of Seq.ID.No. 94, aa 23-47 and 107-156 of Seq.ID.No. 114 
and aa 24-53 of Seq.ID.No, 142 and fragments thereof being T-cell 
epitopes. 

26. Vaccine comprising a hyper immune serum-reactive antigen or a 
fragment thereof, as defined in any one of claims 21 to 25. 

27. Vaccine according to claim 25, characterized in that it fur- 
ther comprises an irnmunostimulatory substance, preferably se- 
lected from the group comprising polycationic polymers, 
especially polycationic peptides, irnmunostimulatory deoxynucleo- 
tides (ODNs) , neuroactive compounds, especially human growth hor- 
mone, alumn, Freund's complete or incomplete adjuvans or 
combinations thereo f . 

28 . Preparation comprising antibodies against at least one anti- 
gen or a fragment thereof, as defined in any one of claims 21 to 
25. 

29. Preparation according to claim 27, characterized in that said 
antibodies are monoclonal antibodies. 

30. Method for producing a preparation according to claim 28, 
characterized by the following steps: 

•initiating an immune response in a non human animal by admin- 
istering an antigen or a fragment thereof, as defined in any 
■one of the claims 21 to 25, to said animal, 
•removing the spleen or spleen cells from said animal, 
•producing hybridoma cells of said spleen or spleen cells, 
-selecting and cloning hybridoma cells specific for said anti- 
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gen and 

•producing the antibody preparation by cultivation of said 
cloned hybridoma cells and optionally further purification 
steps . 

31. Method according to claim 29, characterized in that said re- 
moving the spleen or spleen cells is connected with killing said 
animal . 

32. Method for producing a preparation according to claim 27, 
characterized by the following steps: 

•initiating an immune response in a non human animal by admin- 
istering- an antigen or a fragment thereof, as defined in any 
one of the claims 21 to 25, to said animal, 

•removing an antibody containing body fluid from said animal > 
•and !. J 

•producing the antibody preparation by subjecting said antibody 
containing body fluid to further purification steps. 

33. Use of a preparation according to claim 27 or 28 for the 
manufacture of a medicament for treating or preventing staphylo- 
coccal infections or colonization in particular against Staphy- 
lococcus aureus or Staphylococcus epidermidis . 

34. A screening method assessing the consequences of functional 
inhibition of at least one antigen or a fragment thereof, as de- 
fined in any one of claims 21 to 25. 
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SEQUENCE LISTING 

Intercell Biomedizinische Forschungs- und Entwicklungs AG 
Cistern Biotechnologies GmbH 

R 39035 

Priority: Austrian Patent Application No. A 130/2001 of 
26.01.2001 

Seq.ID Nos. 1-598 

Organisms: S. aureus; S.epidermidis 



1, 


atgaacaaacagcaaaaagaatttaaatcattfctattcaattagaaagtcatcactaggc 
gttgcatctgtagcaattagtacacttttattattaatgtcaaatggcgaagcacaagca 
gcagctgaagaaacaggtggtacaaatacagaagcacaaccaaaaactgaagcagttgca 
ag tccaacaacaacatc t gaaaaagc tccagaaac taaaccag tagct aa tgc tg tc t ca 
gtatctaataaagaagttgaggcccctacttctgaaacaaaagaagctaaagaagttaaa 
gaagttaaagcccctaaggaaacaaaagaagttaaaccagcagcaaaagccactaacaat 
acatatcctattttgaatcaggaacttagagaagcgattaaaaaccctgccataaaagac 
aaagatcatagcgcaccaaactctcgtccaattgattttgaaatgaaaaagaaagatgga 
actcaacagttttatcattatgcaagttctgttaaacctgctagagttattttcactgat 
tcaaaaccagaaattgaattaggattacaatcaggtcaattttggagaaaatttgaagtt 
tatgaaggtgacaaaaagttgccaattaaattagtatcatacgatactgttaaagattat 
gcttacattcgcttctctgtatcaaacggaacaaaagctgttaaaattgttagttcaaca 
cacttcaataacaaagaagaaaaatacgattacacattaatggaattcgcacaaccaatt 
tataacagtgcagataaattcaaaactgaagaagattataaagctgaaaaattattagcg 
cca ta t aaaaaagcgaaaacac t agaaagacaagt t ta tgaa t taaa taaaa t tcaaga t 
aaacttcctgaaaaattaaaggctgagtacaagaagaaattagaggatacaaagaaagct 
ttagatgagcaagtgaaatcagctattactgaattccaaaatgtacaaccaacaaatgaa 
aaaatgactgatttacaagatacaaaatatgttgtttatgaaagtgttgagaataacgaa 
tctatgatggatacttttgttaaacaccctattaaaacaggtatgcttaacggcaaaaaa 
tatatggtcatggaaactactaatgacgattactggaaagatttcatggttgaaggtcaa 
cgtgttagaactataagcaaagatgctaaaaataatactagaacaattattttcccatafc 
gt tgaaggtaaaactc tatatgatgc tatcg ttaaagttcacgtaaaaacgat fcgat tat 
gatggacaataccatgtcagaatcgttgataaagaagcatttacaaaagccaataccgat 
aaatctaacaaaaaagaacaacaagataactcagctaagaaggaagctactccagctacg 
cctagcaaaccaacaccatcacctgttgaaaaagaaccacaaaaacaagacagccaaaaa 
gatgacaataaacaattaccaagtgttgaaaaagaaaatgacgcatctagtgagtcaggt 
aaaggcgtaacgcttgctacaaaaccaactaaaggtgaagtagaatcaagtagtacaact 
ccaactaaggtagtatctacgactcaaaatgttgcaaaaccaacaactggttcatcaaaa 
acaacaaaagatgttgttcaaacttcagcaggttctagcgaagcaaaagatagtgctcca 
ttacaaaaagcaaacattaaacacacaaatgatggacacactcaaagccaaaacaataaa 
aatacacaagaaaataaagcaaaatcattaccacaaactggtgaagaatcaaataaagat 
atgacatfcaccattaatggcattattagctfctaagtagcatcgttgcattcgtattacct 
agaaaacgtaaaaactaa 


2. 


atgagaaatatagagaatctaaatcccggagattcagttgatcactttttcttagtgcat 

aaagctacacagggtgtaacagcacaaggtaaagattatatgacattacatttgcaagat 

aaaagtggtgaaa t tgaagcgaaa t tt tggacggc tacaaaaaatga ta tggcaacaatc 

aagcctgaagaaattgtacatgttaaaggtgacatcataaactatcgcggaaataaacag 

atgaaagtcaaccaaattagactagcgacaactgaagatcaattac^Laacagaacaattt 

gtagatggtgcacctttatcaccggcagaaatacaagaagagatttctcattatttgcta 

gatattgaaaatgctaatttacaacgtatcacacgtcatttattgaaaaaatatcaagaa 

cgattttacacatatccagctgctagttctcatcatcataactttgcgagtggcttaagc » 

tatcatgtattaacgatgttacgtattgcaaaatcaatttgtgacatttatccattgtta 

aacaaaagtttgttatatagtggtattattttgcatgatattggtaaagttagagaattg 

agtggtcctgttgcgacgtcgtatacagtcgaaggtaacttattaggacacatctcgatt 

gcgagtgatgaagtagttgaagcagctcgtgaattgaacattgaaggagaagaaatcatg 

ttgttaagacatatgattttatctcatcatggtaagttagagtatggttctccaaaactg 

ccatacttaaaagaagcagaaattttatgctatatcgataatatcgatgctagaatgaat 

atgtttgaaaaggcatataaaaaaactgacaagggtcagtttacaga taaaa tatttggt 

cttgaaaatcgtagattctacaatcctgaatcactcgat 
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3. 


atgaacaaacaccacccaaaattaaggtctttccattctattagaaaatcaactctaggc 
gttgcatcggtcattgtcagtacactatttttaattacttctcaacatcaagcacaagca 
gcagaaaatacaaatacttcagataaaatctcggaaaatcaaaataataatgcaactaca 
ac tcagccacctaagga t acaaatcaaacacaacc tgc tacgcaaccagcaaacac tgcg 
aaaaac tatcc tgcagcgga tgaatcact taaagatgcaat taaagatcc tgcat tagaa 
aataaagaacatgatataggtccaagagaacaagtcaatttccagttattagataaaaac 

aatgaaacgcagtactatcactttttcagcatcaaagatccagcagatgtgtattacact ! 

aaaaagaaagcagaag t tgaa t tagacatcaa tac tgc ttcaaca tggaagaag 1 1 tgaa j 

gtctatgaaaacaatcaaaaattgccagtgagacttgtatcatatagtcctgtaccagaa 

gaccatgcctatattcgattcccagtttcagatggcacacaagaattgaaaattgtttct 

tcgactcaaattgatgatggagaagaaacaaattatgattatactaaattagtatttgct 

aaacctatttataacgatccttcacttgtaaaatcagatacaaatgatgcagtagtaacg 

aatgatcaatcaagttcagtcgcaagtaatcaaacaaacacgaatacatctaatcaaaat 

acatcaacgatcaacaatgctaataatcaaccgcaggcaacgaccaatatgagtcaacct 

gcacaaccaaaatcgtcaacgaatgcagatcaagcgtcaagccaaccagctcatgaaaca 

aattctaatggtaacactaacgataaaacgaatgagtcaagtaatcagtcggatgttaat 

caacagtatccaccagcagatgaatcactacaagatgcaattaaaaacccggctatcatc 

gataaagaacatacagctgataattggcgaccaattgattttcaaatgaaaaatgataaa 

ggtgaaagacagttctatcattatgctagtactgttgaaccagcaactgtcatttttaca 

aaaacaggaccaataattgaattaggtttaaagacagc ttcaaca tggaagaaatttgaa 

gt ttatgaaggtgacaaaaagt taccagtcgaattagtatcatatgattc tgataaaga t 

tatgcctatattcgtttcccagtatctaatggtacgagagaagttaaaattgtgtcatct 

attgaatatggtgagaacatccatgaagactatgattatacgctaatggtctttgcacag 

cctattactaataacccagacgactatgtggatgaagaaacatacaatttacaaaaatta 

ttagctecgtatcacaaagctaaaacgttagaaagacaagtttatgaattagaaaaatta 

caagagaaattgccagaaaaatataaggcggaatataaaaagaaattagatcaaactaga 

gtagagttagctgatcaagttaaatcagcagtgacggaatttgaaaatgttacacctaca 

aatgatcaattaacagatttacaagaagcgcattttgttgtttttgaaagtgaagaaaat 

agtgagtcagttatggacggctttgttgaacatccattctatacagcaactttaaatggt 

caaaaatatgtagtgatgaaaacaaaggatgacagttactggaaagatttaattgtagaa 

ggtaaacgtgtcactactgtttctaaagatcctaaaaataattctagaacgctgattttc 

ccata tatacctgacaaagcagtttacaatgcgattgttaaagtcgttgtggcaaacat t 

ggttatgaaggtcaatatcatgtcagaattataaatcaggatatcaatacaaaagatgat 

gatacatcacaaaataacacgagtgaaccgctaaatgtacaaacaggacaagaaggtaag 

gt tgctgatacaga tgtagctgaaaa tagcagcactgcaacaaatcctaaaga tgcg tc t 

gataaagcagatgtgatagaaccagagtctgacgtggttaaagatgctgataataatatt 

gataaagatgtgcaacatgatgttgatcatttatccgatatgtcggataataatcacttc 

gataaatatgatttaaaagaaatggatactcaaattgccaaagatactgatagaaatgtg 

gataaagatgccgataatagcgttggtatgtcatctaatgtcgatactgataaagactct 

aataaaaataaagacaaagtcatacagctgaatcatattgccgataaaaataatcatact 

ggaaaagcagcaaagcttgacgtagtgaaacaaaattataataatacagacaaagttact 

gacaaaaaaacaacfcgaacatctgccgagtgatattcataaaaccgtagataaaacagtg 

aaaacaaaagaaaaagccggcacaccatcgaaagaaaacaaacttagtcaatctaaaatg 

c t accaaaaactggagaaacaac t tcaagcc aa tcatggt ggggc t tata tgcgt ta t ta 

ggtatgttagctttattcattcctaaattcagaaaagaatctaaa 


4. 


Atgtcagattttaatcatacagatcattctacaacaaaccatagccaaacacctagatac 
Agaagacctaaatttccatggtttaaaacagtcatcgttgcattgattgctggaattatt 
Ggtgcacttctagtacttggtataggcaaagtattaaatagtacaattttaaataaagat 
Ggttcaactgttcagacaacaaataataaaggtggcaatcaattagacggtcaaagcaag 
Aaattcggtaccgttcatgaaatgataaaatctgtctcccctacaattgttggagttatt 
Aacatgcaaaaagcatcaagtgtagacgacttattaaaaggcaaatcatctaaaccatct 
Gaagctggagtaggttcaggtgttatctatcaaataaacaacaattcagcttatatcgtt 
Acaaacaatcatgttattgatggcgcaaatgaaattagagtccaattacataataaaaaa 
Caagt taaagcgaaatt agttggtaaagatgcagtaac tgatattgctgtact taaaat t 
Gaaaatacaaaaggtattaaagcgattcaatttgccaactcttcaaaagtacaaactggc 
Gatagcgtattcgcaatgggtaacccattaggattacaatttgctaactctgtaacatct 
Ggtatcatttcagcaagcgaacgtacgattgacgctgagacaactggtggcaatacaaaa 
Gttagcgttcttcaaacagatgctgctattaacccaggtaactcaggtggcgcattagta 
Gatat taatggtaa ttt agt tggtat taactcaa tgaaaat tgc tgcgacacaag ttgaa 
Ggtatcgggtttgctattccaagtaatgaagttaaagtaacaattgaacaacttgtaaaa 
Catggtaaaattgaccgcccttcgattggtattggtttaattaatttgaaagatattcct 
Gaagaagagcgcgagcaacttcatactgatagagaagacggtatttatgtcgccaaagct 
Gatagtgatattgatcttaaaaaaggtgatattattacagaaafctgatggcaagaaaatt 
Aaagatgatgttgatttaagaagctatttatatgaaaataaaaaacctggtgaatcagtc 
Ac tgt taccgt tat ccg tga tggtaaaacaaaagaagttaaag tgaaatt aaaacaacaa 
Aaagaacaaccaaaacgtcaaagccgatcagaacgtcaatcacctggccaaggcgataga 
gatttctttaga 


5. 


ttgatgattaatgaaagagaagtgtttattttgatatatctagataatgcggcamcgacg 
aaagcat ttgaagaag tg 1 1 agat ac t tatt taaaagtaaatcaa tcaatg tat tataat 
ccgaatagtccgcataaagc tggt ttgcaggcaaatcaat tac tac aacaagcaaaaacc 
caaattaatgcaatgattaattcaaaaacaaattatgatgttgtattcactagtggtgca 
actgaatccaataatcttgctttaaaaggtattgcctatcgtaaatttgatacagcgaag 
gaaataattacatccgtgttagagcatccgtccgtattagaggttgtaagatatttggaa 
gcacacgaaggatttaaagttaaatatgttgatgtaaagaaagatggcagtattaactta 

its* a^JJ C t" ^r*Si a arras f Haa Krrt'r'o/fanaaa/Thnrrrrt* hharrhaart^ Hrvf*a *-/> *■ -» 

y a a^Q^ u L^ddayo at CLaa u y tCayaCddajtcyg t U udy baaCa LyCdLyXdCy^taddL 

aa tgtaac tggacaaa tacagcctattccacaaa tggc taaag t tataaaaaa ttat cc t 
aaggcacattttcatgtagatgcggttcaagcattcggcaaaatttcaatggatctcaat 
aacatagatagtattagtttaagtggacacaagtttaatggtttaaaaggacaaggcgtc 
ttacttgtaaatcacattcaaaatgttgaaccaactgtccatggtggtggtcaagaatat 
ggcgttagaagtggaacagttaatttgccaaatgatattgcaatggttaaagcgatgaag 
atagctaatgaaaactttgaagcattgaatgcatttgttactgagttaaataatgacgtc 
cgtcaatttttaaataaatatcatggagtttatattaattcttcaacttcaggttcacca 
ttcgttttaaatattagttttcctggcgtaaaaggtgaagtattagttaatgctttttca 
aaatatgacattatgatatctacgacaagtgcttgttcatctaaacgtaataaattaaat 
gaagtattggctgcaatgggattatcagacaaatctattgaaggtagtataagattatca 
tttggggctactacaactaaagaagatatagcgaggtttaaagaaatatttatcatcatt 
ta tgaggaaa ttaaggagt tgc taaaa 
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6. 


gtgaaccaacaacaggagaaaacaacaacaacgccaacaacaattaatccattaacggga 
gaaaaagtaggcgaaggtgaaccaacaacagaagtaacaaaagaaccagtagatgaaatc 
acacaattcggtggagaagaagtaccacaaggtcataaagatgagttcgatccaaactta 
ccaattgacggtacagaagaagtaccaggtaaaccaggcatcaagaatcctgaaacaggt 
gaagtagtaacacctccggttgacgatgtcacaaaacatggtccaaaagcaggcgaacca 
gagg 1 1 ac taaagaagaaa taccat tcgagaaaaaacg tgagt tcaa tccagac t taaaa 
ccaggtgaagagaaagtaacgcaagaaggacaaactggagagaaaacaacaacaacgcca 
acaacaattaatccattaacgggagaaaaagtaggcgaaggtgaaccaacaacagaagta 
acaaaagaaccagtagatgaaatcacacaattcggtggagaagaagtaccacaaggtcat 
aaaga tgagt tcga tccaaac t taccaat tgacggtacagaagaagtaccaggtaaacca 
ggca t c aagaa tec tgaaacagg tgaagtag taacaccaccag tagacgatgtcac aaaa 
catggtccaaaagcaggcgaaccagaggttactaaagaagaaattccatatgaaactaaa 
cgcgtattagatccaacaatggaaccaggtagtcctgataaagtagctcaaaaaggtgaa 
aatggtgaaaaaacaacaacaacaccaactacaattaatccattaacgggagaaaaagta 
ggcgaaggcgaaccaacaacggaagtaacgaaagaaccaatagacgaaattgttaactat 
gcacctgaaattattcctcatggtacacgtgaagaaattgatccaaacttaccagaaggt 
gaaac taaagt tatcccaggtaaaga tggc ttgaaaga tec tgaaactggagaaa tcatt 
gaagaaccacaagatgaagtaatcatccatggtgctaaagatgattcagatgcggacagc 
gattcagacgcagatagcgattctgatgcagacagcgactcagacgcagatagcgactct 
gatgcggac&gcgattcagacagcgatagcgattcagattcagatagcgactctgatgcg 
gacagcgattcagacgcagatagcgattcagattcagatagtgactctgatgcggacagc 
gactcagacgcagatagcgactctgatgcggacagcgactcagacgcagatagcgattct 
gat tcagacagcgactcagacgcagatagcgac tcagattcagacagcgattcagacgca 
gatagcgactcagacgcagatagcgattcagacgcagatagcgactcagacgcagatagc 
gattcagattcagatagcgactctgatgcggacagcgatagcgattcagattcagacagc- 
gactcagacgcagatagcgattcagacagcgattcagacgcagatagcgactctgatgcg 
gacagcgactcagacgcagacagcgactcagacgcagatagcgattcagattcagacagc 
gactcagattcagacagcgatagcgattcagattcagacagagactcagacgcagatagc 
gactcagacgcagatagcgactcagattcagacagcgattcagaegcagatagdgattca 
gattcagatagtgactctgatgcggacagcgattcagacgcagatagcgactcagattca 
gacgcagatagcgattctgattcagacagcgactcagacgcagatagcgactctgatgcg 
gacagcgactcagacgcagatagcgattctgatgcagacagcgactcagacagcgatagc 
gattctgattcagacagcgattcagacgcagatagcgactctgatgcggacagcgattca 
gaegcagatagaga tcataa tgacaaaacaga taaaccaaataa taaagag ttacc agat 
actggtaatgatgctcaaaataatggcacattatttggttcactattcgctgcgcttgga 
ggat tat tc 1 1 agt tggcagaegteg taaaaacaaaaataatgaagaaaaa 


7. 


gtgaagtcattgaagacggtgattgggatgaataataaggagcatattaaatctgtcatt 
ttagcactactcgtcttgatgagtgtcgtattgacatatatggtatggaacttttctcct 
gatattgcaaatgtcgacaatacagatagtaagaagagtgaaacgaaacctttaacgaca 
cctatgacagccaaaatggatacaactattacgccatttcagattattcattcgaaaaat 
gatcatccagaaggaacgattgcgacggtatctaatgtgaataaactgacgaaacctttg 
aaaaataaagaagtgaagtccgtggaacatgttcgtcgtgatcataacttgatgattcct 
gatttgaacagtgattttatattattcgattttacgtatgatttaccgttatcaacatat 
cttggrtcaagtactgaacatgaatgcgaaagtaccaaatcatttcaatttcaatcgtttg 
gtcatagatcatgatgctgatgataatatcgtgctttatgctataagcaaagatcgccac 
gattacgtaaaattaacaactacaacgaaaaatgatcattttttagatgcattagcagca 
gtgaaaaaagatatgcaaccatacacagatatcatcacaaacaaagatacaattgatcgt 
acgacgcatgtttttgcaccaagtaaacctgaaaagttaaaaacatatcgcatggtattt 
aacacgattagtgttgagaaaatgaatgctatactatttgacgattcaaccatcgttcgt 
agttcaaagagtggtgttacaacctacaacaataatacaggtgtcgcaaactataacgat 
aaaaatgaaaaatatcattataaaaacctgtccgaagatgaagcgagttccagcaaaatg 
gaagaaacgattccaggaacctttgattttattaatggtcatggtggtttcttaaacgaa 
gac 1 1 tagat tg tt tagtacgaataa teagtcaggegagt taacatatc aacgt ttcc tt 
aatggttatccaacgtttaataaagaaggttctaatcaaattcaagtcacttggggtgaa 
aaaggcgtctttgactatcgtcgttcgttattacgcaccgacgttgttttaaatagtgag 
gataataaatcgttgccgaaattagagtctgtacgttcaagcttagcgaacaatagtgat 
attaattttgaaaaagtaacaaacatcgctatcggttacgaaatgcaggataattcagat 
cataatcacattgaagtgcagattaacagtgaactcgtaccgcgttggtatgtagaatat 
gatggcgaatggtatgtttataacgatgggaggcttgaa 



atgagtaaaagacagaaagcatttcatgacagcttagcaaacgaaaaaacaagagtaaga 
ctttataaatctggaaaaaattgggtaaaatccggaattaaagaaatagaaatgttcaaa 
attatggggctaccatttattagtcatagtttagtgagtcaagataatcaaagcattagt 
aaaaaaatgacgggatacggactgaaaactacggcggttattggtggtgcattcacggta 
aatatgttgcatgaccagcaagcttttgcggcttctgatgcaccattaacttctgaatta 
aacacacaaagtgaaacagtaggtaatcaaaactcaacgacaatcgaagcatcaacatca 
acagccgattccacaagtgtaacgaaaaatagtagttcggtacaaacatcaaatagtgac- 
acagtctcaagtgaaaagtctgaaaaggtxacttcgacaactaatagtacaagcaatcaa 
caagagaaattgacatctacatcagaatcaacatcctcaaagaatactacatcaagttct 
gatactaaatctgtagcttcaacttcaagtacagaacaaccaattaatacatcaacaaat 
caaagtactgcatcaaataacacttcacaaagcacaacgccatcttcggtcaacttaaac 
aaaactagcacaacgtcaactagcaccgcaccagtaaaacttcgaactttcagtcgctta 
gctatgtcaacatttgcgtcagcagcgacgacaaccgcagtaactgctaatacaattaca 
gttaataaagataacttaaaacaatatatgacaacgtcaggtaatgctacctatgatcaa 
agtaccggtattgtgacgttaacacaggatgcatacagccaaaaaggtgctattacatta 
ggaacacg tattgac t c taa taagagt t ttcatttt tc tggaaaag taaatttaggtaac 
aaatatgaagggcatggaaatggtggagatggtatcggttttgccttttcaccaggtgta 
t taggtgaaacagggttaaacggtgccgcagtaggtat tggtggc ttaagtaacgcat tt 
ggcttcaaat tgga tacgta tcacaatacatctaaaccaaat tcagctgcaaaggcgaa t 
gctgacccatctaatgtagctggtggaggtgcgtttggtgcatttgtaacaacagatagt 
ta tgg tgttgcgacaacgta tacatcaagttcaacagc tgataatgc tgcgaagttaaat 
gttcaacctacaaataacacgttccaagattttgatattaactataatggtgatacaaag 
gttatgaccgtcaaatatgcaggtcaaacatggacacgtaatatttcagattggattgcg 
aaaagtggtacgaccaacttttcattatcaatgacagcctcaacaggtggcgcgacaaat 
ttacaacaagtacaatttggaacattcgaatatacagagtctgctgttacacaagtgaga 
tacgttgatgtaacaacaggtaaagatattattccaccaaaaacatattcaggaaatgtt 
gatcaagtcgtgacaatcgataatcagcaatctgcattgactgctaaaggatataactac 
acgtccg tcga tagt t ca ta tgcg tcaac t ta taa t gat acaaa taaaac tg taaaaatg 
acgaa tgc tggacaat cagtgaca tat tat t ttac tgatg taaaagcaccaac tgtaac t 
gtaggcaatcaaaccatagaagtgggtaaaacaatgaatcctattgtattgactacaacg 
gataatggtactgggactgtgacaaatacagttacaggattaccaagcggattaagttac 
gatagtgcaacgaattcaatcattgggacaccaacaaaaattggtcaatcaacagtgaca 
gttgtgtctactgaccaagcaaataacaaatcgacgacaacttttacaataaatgttgtg 
gatacgacagcaccaacagtgacaccaataggagatcaatcatcagaagtgtattcacca 
atatccccgattaaaattgctacgcaagataacagtggaaatgcggtgacgaatacagtg 
actggattgccatccggactaacatttgatagtacaaataatactattagtggtacacca 
acaaacattggtacaagtactatatcaatcgtttctacagatgcgagcggtaacaaaacg 
acgacaacttttaaatatgaagtaacaagaaatagcatgagtgattccgtatcaacatca 
ggaagtacacaacaatctcaaagtgtgtcaacaagtaaagctgactcacaaagtgcatca 
acgagtacatcaggatcgattgtggtatctacatcagctagtacctcgaaatcgacaagt 
gtaagcctatctgattctgtgagtgcatctaagtcattaagcacatctgaaagtaatagt 
gtatcaagctcaacaagcacaagtttagtgaattcacaaagtgtatcatcaagcatgtcg 
gattcagctagtaaatcaacatcattaagcgattctatttcaaactctagcagtactgaa 
aaatccgaaagtctatcaacaagtacatctgattcattgcgtacatcaacatcactcagt 
gactcattaagtatgagtacatcaggaagcttgtctaagtcacaaagcttatcaacgagt 
atatcagggtcgtctagtacatcagcatcattaagtgacagtacatcgaatgcaattagt 
acatcaacatcattgagcgagtcagctagcacctcggactctatcagtatttcaaatagc 
atagccaactctcaaagtgcgtcaacaagcaaatcagattcacaaagtacatcaatatca 
ttaagtacaagtgattcaaaatcgatgagtacatcagaatcattgagcgattcgacgagc 
acaagtggttctgtttctggatcactaagcatagcagcatcacaaagtgtctcaacaagt 
acatcagactcgatgagtacttcagagatagtaagtgactctatcagtacaagtgggtca 
ttatctgcatcagacagtaaatcaatgtccgtaagtagttcaatgagcacgtctcagtca 
ggtagtacatcagaatcattaagtgattcacaaagtacatctgattctgatagtaagtca 
ttatcacaaagtactagtcaatcaggttcaacaagtacatcaacgtcgacaagtgcttca 
gtacgtacttcggaatcacaaagtacgtctggttcaatgagtgcaagtcaatccgattca 
atgagcatatcaacgtcgtttagtgattcaacgagtgatagcaaatcagcatcaactgca 
tcaagtgaatcaatatcacaaagtgcttctacgagcacatctggttcggtaagtacttcg 
acatcgttaagtacaagtaattcagaacgtacatcaacatctatgagtgattccacaagc 
ttaagtacatcagagtctgattcaataagtgaatcaacgtcaacgagcgactctataagt 
gaagcaatatctgcttcagagagcacgtttatatcattaagtgaatcaaatagtactagc 
gattcagaatcacaaagtgcatctgcctttttaagtgaatcattaagtgaaagtacgtct 
gaatcaacatcagagtcagtgagtagttcgacaagtgagagtacgtcattatcagacagt 
acatcagaatctggtagcacatcaacatcattaagtaattcaacaagtggtagtacgtcc 
atttcaacatcgacaagtatcagtgaatcaacgtcaacgtttaagagcgagagtgtttca 
acatcac tgagtatgtcaacgagtacaagt ttgtctgac tctacaagt ttgtcaacatca 
ttaagtgattccacaagtgatagtaagtctgattcattaagtacatcaatgtcgacaagt 
gattcaatcagtacaagtaaatctgattccattagtacatccacatcattaagtggttct 
acaag tgaaagt aaatcc gatt c aaca t caatgagca taag t atg tc tcaatcaaca tea 
ggaagtacaag tacg tcaacgagtacaag t ttgtctgac tcaacgagtaca teat tgtca 
ctaagtgcctcaatgaatcaaagcggagrtagactcaaactcagcaagccaaagtgcctca 
aactcaacaagtacaagcacgagcgaatccgattcacaaagcacatcatcatatacaagt 
cagtcaacaagccaaagtgaatccacatcgacatcaacgtcactaagcgattcaacaagt 
atatctaaaagtacgagtcaatcaggttcggtaagcacatcagcgtcattaagtggttca 
gagagtgaatctgattcacaaagtatctcaacaagtgcaagtgagtcaacatcagaaagt 
gcgtcaacatcactcagtgactcaacaagtacaagtaactcaggatcagcaagtacgtca 
acatcgctcagtaactcagcaagcgcaagtgaatccgatttgtcgtcaacatctttaagt 
gattcaacatctgcgtcaatgcaaagcagtgaatccgattcacaaagcacatcagcatca 
ttaagtgattcgctaagtacatcaacttcaaaccgcatgtcgaccattgcaagtttatct 
acatcggtaagtacatcagagtctggctcaacatcagaaagtacaagtgaatccgattca 
acatcaacatcattaagcgattcacaaagcacatcaagaagtacaagtgcatcaggatca 
gcaagtacatcaacatcaacaagtgactctcgtagtacatcagcttcaactagtacttcg 
atgcgtacaagtactagtgattcacaaagtatgtcgctttcgacaagtacatcaacaagt 
atgagtgattcaacgtcattatctgatagtgttagtgattcaacatcagactcaacaagt 
gcgagtacatctggttcgatgagtgtgtctatatcgttaagtgattcgacaagtacatca 
acatcggctagtgaagtaatgagcgcaagcatatctgattcacaaagtatgtcagaatct 
gtaaatgattcagaaagtgtaagtgaatctaattctgaaagtgactctaaatcgatgagt 
ggctcaacaagtgtcagtgattctggctcattgagcgtctcaacgtcattaagaaaatca 
gaaagtgtaagcgagtcaagttcattgagttgctcacaatcgatgagcgattcagtaagc 
acaagcgattcgtcatcattaagtgtatcgacgtcactaagaagttcagaaagcgtgagt 
gaatctgattcattaagtgattcaaaatcaacaagtggttcgacttcaacaagtacatct 
ggttcattgagtacctcaacatcattaagtggttcagaaagcgtaagcgagtctacctcg 
ctaagtgattcaatatcaatgagtgattctactagtacaagtgactccgactcattaagt 
ggatcaatatctttaagtggttccacaagtcttagcacttcggattcattaagtgattca 
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aaatcattgagtagctcgcaaagtatgagtggatcagaatcaacgtcaacaagtgtgagc 
gattcgcagtcaagctcaacaagtaatagtcaatttgactctaegagcatcagtgcatca 
gaaagcgactcaatgtctacaagtgattcgtctagcatcagtggatcaaattcaacgagt 
acatcactttcaacatctgactcaatgagcggaagcgtatcagtttcaacatcgacaagt 
ttaagtgactcaatatcaggttcaacaagtgtaagtgactcgagctcaacaagcacatct 
acatcattaagtgattcaatgtcacaaagccagtcaacaagtacaagtgcatctggttcc 
ttaagtacatcgatatcaacatcaatgtcaatgagtgctagtacatcgtcatcacaaagc 
acatcggtgtcgacatcattatcaacatcagacagtatcagtgattctacttcaataagt 
atcagtggttcacaaagtacagtagaatcagaatctacaagtgattcaacttctatcagt 
gac tcagaa teat tgagtaca tcagat tcagac tcgaca tcgacaagtacatcggac tea 
acaagtggttcaacttcaacaagcatatctgaatcattaagtacgtctggttcaggttca 
acgagcgtatctgactcaacatcaatgagtgaatctaattcatcgagtgtttcaatgtca 
caagacaaatccgactcaacatcaattagtgactcagaatcagtgtcaacaagcacatca 
aegtcat tgagcacatccgattcgacaagcacatccgaa tcactgagtacatc tatgtc t 
ggttcacaaagcatttctgactcaacatcaacaagtatgtccggctcaacaagtacatct 
gaa tc taactcaa tgea tccgtcagac tcaatgagt atgea tea tac tcacagcaegage 
acatctcgcttatcaagtgaagcaacaacgagcacgagtgaatctcagtctacattaagt 
gcaacatctgaagtgactaaacataatggcacaccagcacaaagtgaaaaaagattgcca 
gatacaggtgactcaataaaacaaaatggattactaggtggcgttatgacattattagtt 
ggttcaggtttaatgaagagaaagaaaaagaaagatgaaaatgatcaagatgattctcaa 
gca 
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atgcctaaaaataaaattttaatttatttgccatcaactacgctcgtattacctacttta 
gtttcacctaccgcttatgctgatacacctcaaaaagatactacagctaagacaacatct 
catgattcaaaaaaatctaatgacgatgaaacttctaaggatactacaagtaaagatatt 
gataaagcagacaaaaataatacaagtaaccaagacaataacgacaaaaaatttaaaact 
atagacgacagcacttcagacfcctaacaatatcattgattttatttataagaatttacca 
caaaccaatataaaccaattgctaaccaaaaataaatacgatgataattactcattaaca 
actttaatccaaaacttattcaatttaaattcggatatttctgattacgaacaacctcgt 
aatggcgaaaagtcaacaaatgattcgaataaaaacagtgacaatagcatcaaaaatgac 
actgatacgcaatcatctaaacaagataaagcagacaatcaaaaagcacctaaatcaaac 
aatacaaaaccaagtacatctaataagcaaccaaattcgccaaagccaacacaacctaat 
caatcaaatagtcaaccagcaagtgacgataaagcaaatcaaaaatcttcatcgaaagat 
aatcaatcaatgtcagattcggctttagactctattttggatcaatacagtgaagatgca 
aagaaaacacaaaaagattatgcatctcaatctaaaaaagacaaaaatgaaaaatctaat 
acaaagaatccacagttaccaacacaagatgaatbgaaacataaatctaaacctgctcaa 
tcattcaataacgatgttaatcaaaaggatacacgtgcaacatcattattcgaaacagat 
cctagtatatctaacaatgatgatagcggacaatttaacgttgttgactcaaaagataca 
cgtcaatttgtcaaatcaattgctaaagatgcacatcgcattggtcaagataacgatatt 
tatgcgtctgtcatgattgcccaagcaatcttagaatctgactcaggtcgtagtgcttta 
gctaagtcaccaaaccataatttattcggtatcaaaggtgcttttgaagggaattctgtt 
ccttttaacacattagaagctgatggtaatcaattgtatagtattaatgctggattccga 
aaatatccaagcacgaaagaatcactaaaagattactctgaccttattaaaaatggtatt 
gatggcaatcgaacaatttataaaccaacatggaaatcggaagccgattcttataaagat 
gcaacatcacacttatctaaaacatatgctacagatccaaactatgctaagaaattaaac 
agtattattaaacactatcaattaactcagtttgacgatgaacgcatgccagatttagat 
aaatatgaacgttctatcaaggattatgatgattcatcagatgaattcaaacctttccgt 
gaggtatctgatagtatgccatatccacatggccaatgtacttggtacgtatataaccgt 
atgaaacaatttggtacatctatctcaggtgatttaggtgatgcacataattggaataat 
cgagctcaataccgtgattatcaagtaagtcatacaccaaaacgtcatgctgctgttgta 
tttgaggctggacaatttggtgcagatcaacattacggtcatgtagcatttgttgaaaaa 
gttaacagtgatggttctatcgttatttcagaatccaatgttaaaggattaggtatcatt 
tcbcatagaactatcaacgcagctgccgctgaagaattatcafcatattacaggtaaa 



10. 



gtgaggaaattttcaagatatgcatttacaagtatggcagcattaaccttgttgagcact 
ttatcaccagcagcattagcgattgattcaaaaaataaaccagctaattctgatatcaaa 
tttgaggtgactcaaaagagtgatgcggtcaaagcattaaaagaattgcctaaatccgaa 
aatgtaaaaaatatttatcaagattacgctgttactgatgtaaaaactgataaaaaagga 
tttacgcattatacattgccLaccgagtgttgatggtgttcatgcacctgacaaagaagtg 
aaagtacacgcagacaaatcaggaaaagtcgttttaatcaatggggatactgatgcgaag 
aaagtaaagccaacgaataaagtgacattaagtaaagatgacgcagccgacaaagcattt 
aaagcagttaagattgataagaataaagcgaaaaatcttaaagataaagtcattaaagaa 
aacaaagttgaaatcgatggtgacagcaataaatacgtttataatgttgagttaattaca 
gtgacaccagaaatttcacattggaaagttaaaattgatgctcaaactggcgaaatttta 
gaaaaaatgaacttagttaaagaagctgcagaaaccggtaaaggaaaaggtgtacttggc 
gatacaaaagatatcaatatcaatagtattgacggtggatttagcctagaagatttaacg 
catcaaggtaaattatcagcatttagctttaatgatcaaacaggtcaagcaacattgatt 
actaatgaagatgaaaacttcgtaaaagatgagcaacgtgctggcgtagatgcaaattat 
tacgctaaacaaacatatgattattacaaagacacatttggtcgtgaatcatatgacaac 
caaggtagtccaattgtttcattaacgcatgttaataactacggtggtcaagataacaga 
aataatgccgcatggatcggtgacaaaatgatctatggtgatggtgatggtcgcacattc 
acaagtttatcgggtgcaaatgacgtagtagcacacgaattaacacacggtgtgacacaa 
gagacagcgaacttagaatataaggaccagtcaggcgctctaaatgaaagcttttcagat 
gtttttggatactttgtagatgacgaggatttcttaatgggtgaagatgtctacacacct 
ggaaaagagggagacgctttacgcagcatgtcaaacccagaacaatttggtcaaccagct 
catatgaaagactatgtattcactgaaaaagataatggtggcgtacatacgaattctgga 
attccaaataaagcagcttataacgtgattcaagcaatagggaaatctaaatcagaacaa 
atttactaccgagcattaacggaatacttaacaagtaattcaaacttcaaagattgtaaa 
gatgcattataccaagcggctaaagatttatatgacgagcaaacagctgaacaggcgtat 
gaagcatgga atgaagtaggcgtggag 
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11. 



ttgaaaaaaagaattgattatttgtcgaataagcagaataagtattcgattagacgtttt 
acagtaggtaccacatcagtaatagtaggggcaactatactatttgggataggcaatcat 
caagcacaagcttcagaacaatcgaacgatacaacgcaatcttcgaaaaataatgcaagt 
gcagattccgaaaaaaacaatatgatagaaacacctcaattaaatacaacggctaatgat 
acatctgatattagtgcaaacacaaacagtgcgaatgtagatagcacaacaaaaccaatg 
tctacacaaacgagcaataccactacaacagagccagcttcaacaaatgaaacacctcaa 
ccgacggcaattaaaaatcaagcaactgctgcaaaaatgcaagatcaaactgttcctcaa 
gaagcaaattctcaagtagataataaaacaacgaatgatgctaatagcatagcaacaaac 
agtgagcttaaaaattctcaaacattagatttaccacaatcatcaccacaaacgatttcc 
aatgcgcaaggaactagtaaaccaagtgttagaacgagagctgtacgtagtttagctgtt 
gctgaaccggtagtaaatgctgctgatgctaaaggtacaaacgtaaatgataaagttacg 
gcaagtaatttcaagttagaaaagactacatttgaccctaatcaaagtggtaacacattt 
atggcggcaaattttacagtgacagataaagtgaaatcaggggattattttacagcgaag 
t taccaga tagt t taac tggtaatggagacgtggatt a t tc taa t tc aaataatacgatg 
ccaattgcagacattaaaagtacgaatggcgatgttgtagctaaagcaacatatgatatc 
t tgac taagacgtatacatttg tc 1 1 tacaga ttatgtaaataataaagaaaata ttaac 
ggacaattttcattacctttatttacagaccgagcaaaggcacctaaatcaggaacatat 
gatgcgaatattaa tat tgcggatgaaa tgt t taa taataaaat tact tat aactatagt 
tcgccaattgcaggaattgataaaccaaatggcgcgaacatttcttctcaaattattggt 
gtagatacagcttcaggtcaaaacacatacaagcaaacagtatttgttaaccctaagcaa 
cgagttttaggtaatacgtgggtgtatattaaaggctaccaagataaaatcgaagaaagt 
agcggtaaagtaagtgctacagatacaaaactgagaatttttgaagtgaatgatacatct 
aaattatcagatagctactatgcagatccaaatgactctaaccttaaagaagtaacagac 
caatttaaaaatagaatctattatgagcatccaaatgtagctagtattaaatttggtgat 
attactaaaacatatgtagtattagtagaagggcattacgacaatacaggtaagaactta 
aaaactcaggttattcaagaaaatgttgatcctgtaacaaatagagactacagtattttc 
ggttggaataatgagaatgttgtacgttatggtggtggaagtgctgatggtgattcagca 
gtaaatccgaaagacccaactccagggccgccggttgacccagaaccaagtccagaccca 
gaaccagaaccaacgccagatccagaaccaagtccagacccagaaccggaaccaagccca 
gaeccggatccggattcggattcagacagtgactcaggctcagacagcgactcaggttca 
gatagcgactcagaatcagatagcgattcggattcagacagtgattcagattcagacagc 
gactcagaatcagatagcgattcagaa tcagatagcgac tcagat tcagatagcgat tea 
gattcagatagcgattcagattcagatagcgattcggattcagacagtgattcagattca 
gacagcgactcagaatcagatagcgactcagaatcagatagtgagtcagattcagacagt 
gactcggactcagacagtgattcagactcagatagcgattcagactcagatagcgattca 
gattcagacagcgactcagattcagacagcgactcagactcagatagcgactcagactca 
gacagcgactcagattcagatagcgattcagactcagacagcgactcagactcagacagc 
gactcagactcagatagcgactcagattcagatagcgattcagactcagacagcgactca 
gattcagatagcgattcggactcagacagcgattcagattcagacagcgactcagactcg 
gatagcgattcagattcagatagcgattcggattcagacagtgattcagattcagacagc 
gac tcagac teggatagegae tcagactcagacagcgattcagactcagatagcgac tea 
gactcggatagcgactcggattcagatagcgactcagactcagatagtgactccgattca 
agagttacaccaccaaataatgaacagaaagcaccatcaaatcctaaaggtgaagtaaac 
cattctaataaggtatcaaaacaacacaaaactgatgctttaccagaaacaggagataag 
agcgaaaacacaaatgcaactttat ttggtgcaatgatggca ttat taggatcat tac ta 
ttgtttagaaaacgcaagcaagatcataaagaaaaagcg 



12. 



atgaaaaagacaattatggcatcatcattagcagtggcattaggtgtaacaggttacgca 
gcaggtacaggacatcaagcacacgctgcfcgaagtaaacgttgatcaagcacacttagtt 
gacttagcgcataatcaccaagatcaattaaatgcagctccaatcaaagatggtgcatat 
gacatccactttgtaaaagatggtttccaatataacttcacttcaaatggtactacatgg 
tcatggagctatgaagcagctaatggtcaaactgctggtttctcaaacgttgcaggtgca 
gactacactacttcatacaaccaaggttcaaatgtacaatcagtaagctacaatgcacaa 
tcaagtaactcaaacgttgaagc tgtttcagc tccaac ttaccataac tacagcacttca 
actac t tcaagt tcagtgagattaagcaatggtaatac tgcaggtgctactggt teat ca 
gcagctcaaatcatggctcaacgtactggtgtttcagcttctacatgggctgcaatcatc 
gctcgtgaatcaaatggtcaagtaaatgcttacaacccatcaggtgcttcaggtttattc 
caaac tatgecagg ttggggtccaacaaacac tgttgaccaacaaatcaacgcagctgtt 
aaagcatacaaagcacaaggtttaggtgcttggggattc 



13. 



ttgggaggatatttaattatgaaaaaaatcgttacagctacaatcgctacagcaggactt 
gccactatcgcatttgcaggacatgatgcacaagccgcagaacaaaataacaatggatat 
aattctaatgacgctcaatcatacagctatacgtatacaattgatgcacaaggtaattat 
cattacacttggacaggaaattggaatccaagtcaattaacgcaaaacaacacatactac 
tacaacaactacaatacttatagttataacaatgcatcttacaataactactataatcat 
tcatatcaatacaataactatacaaacaatagtcaaacagcaacaaataactattatact 
ggtggttcaggtgcaagttatagcacaacaagtaataatgttcatgtgactacaactgca 
gcgccatcttcaaatggtcgttcaatttctaatggttatgcatcaggaagtaacttatat 
act tcaggacaatgtac ttat tatg tat t tga teg tgttggtgggaaaattggttcaaca 
tggggtaacgcaagtaattgggctaacgcagctgcatcatctggctatacagtgaacaat 
acaccaaaagttggtgctatcatgcaaacaacacaaggctattacggtcatgttgcttac 
gttgaaggcgttaacagcaacggttctgttcgtgtttcagaaatgaactatggacatggt 
gctggtgtggttacgtctcgtacaatttcagcaaaccaagcaggttcatataatttcatt 
cat . 
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15. 



- 8 - 

atgacttgtgctffcat^tcaagccgtattgaaaaagtgtteaataaaat^ac^tt 



itta?catat"llag?ltllt«ttacca5tattaltgltaatg^ 

licgaatctatgctaacaggtgaatctatccctgttgagaagaatgttgatgatartgta 
g£?gcg1£?a t ttc^^ 

Settctattatggtaggtactggccgcgctgctgaaaatggtattttatttaaaggtggc 

ga g £t£gtt^ 
Icaaat^cgtccagt^^ 

laaaagcaattaatatta^^ 

gaagcaacgattgatcatcaccatatattggttggtaaccgtaaattaatggctgacaat 
gatattagcttgcctaagcatatttctgatgatttaacacattatgaacgagatggtaaa 
IctgcStgctcafcbgctgt^ 

gtcaaagatcatgccaaagatgctataaaacaattgcatgatatgggcattgaagttgcc 
Itattaactggcgataataaaaacactgctcaagccattgcaaaacaagtaggcatagat 
actcrttattgcagatattttaccagaagaaaaagctgcacaaattgcgaaactacagcaa 
caaggtaagaaggtfcgcgatggtt^tgacggtgt^tgatgcacctgcatt^taaa 
gctgatatcggtatcgccattggtacaggtacagaagttgccattgaagcagctgatatt 
IcSttctt^tggcgacttgatgcttattcct^agccatttatgcaagtaaagcaacc 

t^gtaat^t^ 

atagctgcattgggcttacttgcgccatgggtcgctggtgctgcaatggcactaagttca 
gtaagtgttgtcacaaacgcacttagattgaaaaagatgcgattagaaccacgccgtaaa 

gatgcc 



atgttcgattcaattagagagactatagattatgccgtagaaaataatatgtcatttgcg 
gatotcatggttaaagaagaaatggaattaagcggtaaatcacgtgatgaagtgcgagcg 



ggggttgaaagtgtaacgggctacactggtcatgatgctgctaaactacgtgattataat 
gaaacacatcatgctttgtctggatatgaaatgattgacgcagtcaaaggtgccattgca 
acaaatgaagtcaatgctgcgatgggtattatttgtgcaacgccaacagctggttcctcg 
ggtaccattcccggtgcacttttt^Laattagaaaaaacacatgatttaacagaagagcaa 
atgattgatttcttattcacttcagcattgtttgggcgtgtcgtagcaaacaatgcaagt 
gtagctggtgcaacaggtggctgccaagctgaagttggttcagcatctgcaatggccgca 
octcrcagcagtagctatattcggaggatcaccagaagcatccgggcacgctatggcatta 
gcgataagt^tttatt^ggtttagtttgtgatccagtagccggacttgttgaaattcct 
totgttatgagaaatgcaattggttcgggtaacgctttaatttcagcagatttagcatta 
acaggtattgaaagtagaatccctgttgatgaagfctattgaagcaatggataaggttggt 
cgtaaccttcctgcatcattacgtgaaactggattgggtggactagcaggcacaccaact 
aacgaagcaattaaacgtaaaatctttggcacagctgaagat atggttaaaaataat 



WO 02/059148 



- 9 - 



PCT/EP02/00546 



16, 



gtgaaaaacaatcttaggtacggcattagaaaacataaattgggagcagcatcagtattc 
t taggaacaatgatcg t tgt tgggatgggacaagacaaagaagc tgcagca tcagaacaa 
aagacaactacagtagaagaaaatgggaattcagctactgataataaaacaagtgaaaca 
caaacaactgcaactaacgttaatcatatagaagaaactcaatcatataacgcaacagta 
acagaacaaccgtcaaacgcaacacaagtaacaactgaagaagcaccaaaagcagtacaa 
gcaccacaaactgcacaaccagcaaatatagaaacagttaaagaagaggtagttaaggaa 

gaagcgaaacc tcaagt taaggaaacaacacaatctcaagacaa Cagcggaga tcaaaga 
caagtagatttaacacctaaaaaggctacacaaaatcaagtcgcagaaacacaagttgaa 
gtggcacagccaagaacggcatcagaaagtaagccacgtgtgacaagatcagcagatgta 
gcggaagctaaggaagctagtaacgcgaaagtggaaacgggtacagatgtaacaagtaaa 
gttacagtagaaattggttctattgaggggcataacaatacaaataaagtagaacctcat 
gcaggacaacgagcggtactaaaatataagttgaaatttgagaatggtttacatcaaggt 
gactactctgactttactttatcaaataatgtaaatacgcatggcgtatcaactgctaga 
aaagtaccagaaattaaaaatggttcagtcgtaatggcgacaggtgaagttttagaaggt 
ggaaagattagatatacatttacaaatgatattgaagataaggttgatgtaacggctgaa 
ctagaaattaatttatttattgatcctaaaacfcgtacaaactaatggaaatcaaactata 
acttcaacactaaatgaagaacaaacttcaaaggaattagatgttaaatataaagatggt 
attgggaattattatgccaatttaaatggatcgattgagacatttaataaagcgaataat 
agattttcgcatgttgcatttattaaacctaataatggtaaaacgacaagtgtgactgtt 
actggaactttaatgaaaggtagtaatcagaatggaaatcaaccaaaagttaggatattt 
gaatacttgggtaataatgaagacatagcgaagagtgtatatgcaaatacgacagatact 
tctaaatttaaagaagtcacaagtaatatgagtgggaatttgaatttacaaaataatgga 
agctattcattgaatatagaaaatctagataaaacttatgttgttcactatgatggagag 
tatttaaatggtactgatgaagttgattttagaacacaaatggtaggacatccagagcaa 
ctttataagtattattatgatagaggatataccttaacttgggataatggtttagtttta 
tacag taataaagcgaacggaaa tgggaaaaa tggtccgattattcaaaataataaat 1 1 
gaatataaagaagatacaattaaagaaactcttacaggtcaatatgataagaatttagta 
actactgttgaagaggaatatgattcatcaactcttgacattgattaccacacagctata 
gatggtggaggtgga ta tgt tgatggataca t tgaaacaatagaagaaacgga t tea tea 
gctattgatatcgattaccatactgctgtggatagcgaagcaggtcacgttggaggatac 
actgagtcctctgaggaatcaaatccaattgactttgaagaatctacacatgaaaattca 
aaacatcacgctgatgttgttgaatatgaagaagatacaaacccaggtggtggtcaggtt 
actactgagtctaacttagttgaatttgacgaagagtctacaaaaggtattgtaactggc 
gcagtgagcgatcatacaacagttgaagatacgaaagaatatacaactgaaagtaatctg 
attgaattagtggatgaattacctgaagagcatggtcaagcacaaggaccagtcgaggaa 
attactgaaaacaatcatcatatttctcattctggtttaggaactgaaaatggtcacggg 
aattatgacgtgattgaagaaatcgaagaaaatagccacgttgatattaagagtgaatta 
ggttatgaaggtggccaaaatagcggtaaccagtcattcgaggaagacacagaagaagac 
aaacctaaatatgaacaaggtggcaatatcgtagatatcgattttgatagtgtacctcaa 
attcatggtcaaaataaaggtaatcagtcattcgaggaagatacagaaaaagacaaacct 
aagtatgaacatggcgg taaca tcattgatatcgac ttcgacagtgtgccacatat tcac 
ggattcaataagcacactgaaattattgaagaagatacaaataaagataaaccaagttat 
caattcggtggacacaatagtgttgactttgaagaagatacacttccaaaagtaagcggc 
caaaatgaaggtcaacaaacgattgaagaagatacaacacctccaatcgtgccaccaacg 
ccaccgacaccagaagtaccaagtgagccggaaacaccaacgccaccaacaccagaagta 
ccaagtgagccggaaacaccaacaccaccgacaccagaagtgccgagtgagccagaaact 
ccaacaccgccaacaccagaggtaccagctgaacctggtaaaccagtaccacctgccaaa 
gaagaacctaaaaagccttctaaaccagtggaacaaggtaaagtagtaacacctgttatt 
gaaatcaatgaaaaggttaaagcagtggcaccaactaaaaaaccacaatctaagaaatct 
gaactacctgaaacaggtggagaagaatcaacaaacaaaggtatgttgttcggcggatta 
ttcagcattctaggtttagcafctattacgcagaaafcaaaaagaafccacaaagca 



WO 02/059148 



- 10 - 



PCT/EP02/00546 



17. 



ttacatttaagggagaatattatagtgaaaagcaatcttagatacggcataagaaaacac 
aalttgggl£^^ 

aaagaagctgcagcatcggaacaaaacaatactacagtagaggaaagtgggagttcagct 



acacaatcatacagcgcgacatcaactgagcaaccatcacaatcaacacaagtaacaaca 

gaagaagcaccgaaaactgtgcaagcaccaaaagtagaaacttcgcgagttgatttgcca 

tcggaaaaagttgctgataaggaaactacaggaactcaagttgacatagctcaaccaagt 

aacgtctcagaaattaaaccaagaatgaaaagatcaactgacgttacagcagttgcagag 

aaagaagtagtggaagaaactaaagcgacaggtacagatgtaacaaataaagtggaagta 

gaagaaggtagtgaaattgtaggacataaacaagatacgaatgttgtaaatcctcataac 

acagaaagagtaaccttgaaatataaatggaaatttggagaaggaattaaggcgggagat 

tattttgattbcacattaagcgataatgttgaaactcatggtatctcaacactgcgtaaa 

attccggagataaaaagtacagatggtcaagttatggcgacaggagaaataattggagaa 

agaaaagttagatatacgtttaaagaatatgtacaagaaaagaaagatttaactgctgaa 

ttatctttaaatctatttattgatcctacaacagtgacgcaaaaaggtaaccaaaatgtt 

gaagttaaattgggtgagactacggttagcaaaatatttaatattcaatatttaggtgga 

gttagagataattggggagtaacagctaatggtcgaattgatactctaaataaagtagat 

gggaaatttagtcattttgcgtacatgaaacctaacaaccagtcgttaagctctgtgaca 

gtaactggtcaagtaactaaaggaaataaaccaggggttaataatccaacagttaaggta 

tataaacacattggttcagacgatttagctgaaagcgtatatgcaaagcttgatgatgtc 

agcaaatttgaagatgtgactgataatatgagtttagattttgatactaatggtggttat 

tc 1 1 1 aaac tt taataatt tagaccaaag taaaaattatgtaataaaatatgaagggtat 

tatgattcaaatgctagcaacttagaatttcaaacacacctttttggatattataactat 

tattatacaagtaatttaacttggaaaaatggcgttgcattttactctaataacgctcaa 

ggcgacggcaaagataaactaaaggaacctattatagaacatagtactcctatcgaactt 

gaatttaaatcagagccgccagtggagaagcatgaattgactggtacaatcgaagaaagt 

aatgattctaagccaattgattttgaatatcatacagctgttgaaggtgcagaaggtcat 

gcagaaggtaccattgaaactgaagaagattctattcatgtagactttgaagaatcgaca 

catgaaaattcaaaacatcatgctgatgttgttgaatatgaagaagatacaaacccaggt 

ggtggtcaggttactactgagtctaacctagttgaatttgacgaagattctacaaaaggt 

attgtaac tggtgc tgttagcgatcatacaacaattgaagatacgaaagaatatacgact . 

gaaagtaatctgattgaactagtagatgaactacctgaagaacatggtcaagcgcaagga 

ccaatcgaggaaattactgaaaacaatcatcatatttctcattctggtttaggaactgaa 

aatggtcacggtaattatggcgtgattgaagaaatcgaagaaaatagccacgtggatatt 

aagagtgaattaggttacgaaggtggccaaaatagcggtaatcagtcatttgaggaagac 

acagaagaagataaaccgaaatatgaacaaggtggcaatatcgtagatatcgatttcgat 

agtgtacctcaaattcatggtcaaaataatggtaaccaatcattcgaagaagatacagag 

aaagacaaacctaagtatgaacaaggtggtaatatcattgatatcgacttcgacagtgtg 

ccacatattcacggattcaataagcacactgaaattattgaagaagatacaaataaagat 

aaaccaaattatcaattcggtggacacaatagtgttgactttgaagaagatacacttcca 

caagtaagtggtcataatgaaggtcaacaaacgattgaagaagatacaacacctxcaatc 

gtgcc^ccaacgccaccgacaccagaagtaccaagcgagccggaaacaccaacaccaccg 

acaccagaagtaccaagcgagccggaaacaccaacaccgccaacgccagaggtaccaact 

gaacctggtaaaccaataccacctgctaaagaagaacctaaaaaaccttctaaaccagtg 

gaacaaggtaaagtagtaacacctgttattgaaatcaatgaaaaggttaaagcagtggta 

ccaactaaaaaagcacaatctaagaaatctgaactacctgaaacaggtggagaagaatca 

acaaacaacggcatgttgttcggcggattatttagcattttaggtttagcgttattacgc 

agaaataaaaagaatcacaaagca 
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18. 


atgcaaatgagagataagaaaggaccggtaaataaaagagtagattttctatcaaataaa 

ttgaataaatattcaataagaaaatttacagttggaacagcatctattttaattggctca 

ctaatgtatttgggaactcaacaagaggcagaagcagctgaaaacaatattgagaatcca 

actacattaaaagataatgtccaatcaaaagaagtgaagattgaagaagtaacaaacaaa 

gacactgcaccacagggtgtagaagctaaatctgaagtaacttcaaacaaagacacaatc 

gaacatgaaccatcagtaaaagctgaagatatatcaaaaaaggaggatacaccaaaagaa 

gtagc tgatg t tgc tgaagt tcagccgaaatcg tcagtcactca taacgcagagacacc t 

aaggttagaaaagc teg ttc tgt tgatgaaggctcttttgatattacaagagat tctaaa 

aatgtagttgaatctaccccaattacaattcaaggtaaagaacattttgaaggttacgga 

agtgttgatatacaaaaaaaaccaacagatttaggggtatcagaggtaaccaggtttaat 

gttggtaatgaaagtaatggtttgataggagctttacaattaaaaaataaaatagatttt 

ag taaggat ttcaa t tt taaagt tagagtggcaaataacca tcaatcaaa taccacagg t 

gc tga tggt tggggg t tc t tat ttagtaaaggaaa tgcagaagaatat ttaac taatggt 

ggaatccttggggataaaggtctggtaaatfccaggcggatttaaaattgatactggatac 

atttatacaagttccatggacaaaactgaaaagcaagctggacaaggttatagaggatac 

ggagc 1 1 ttgtgaaaaatgacagt tctgg taattcacaaatggttggagaaaatat tgat 

aaatcaaaaactaattttttaaactatgcggacaattcaactaatacatcagatggaaag 

1 1 tc a tgggcaacg 1 1 taaatga tg tea tc t taac t ta tgt tgc t tcaac tggtaaaa tg 

agagcagaatatgctggtaaaacttgggagacttcaataacagatttaggttta tctaaa 

aatcaggcatataatttcttaattacatctagtcaaagatggggccttaatcaagggata 

aatgcaaatggc tgga tgagaac tgac ttgaaaggttcagagt t tac ttttacaccagaa 

gcgccaaaaacaataacagaattagaaaaaaaagttgaagagattccattcaagaaagaa 

cgtaaatttaatccggatttagcaccagggacagaaaaagtaacaagagaaggacaaaaa 

ggtgagaagacaataacgacaccaacac taaaaaatcca ttaac tggagtaat tattagt 

aaaggtgaaccaaaagaagagattacaaaagatccgattaatgaattaacagaatacgga 

cctgaaacaatagcgccaggtcatcgagacgaatttgatccgaagttaccaacaggagag 

aaagaggaagttccaggtaaaccaggaattaagaatccagaaacaggagacgtagttaga 

ccgccggtcgatagcgtaacaaaatatggacctgtaaaaggagactcgattgtagaaaaa 

gaagarattccattcragaaagaacgtaaatttaatccggatttagcaccagggacagaa 

aaagtaacaagagaaggacaaaaaggtgagaagacaataacgacgccaacactaaaaaat 

ccattaactggagaaattattagtaaaggtgaatcgaaagaagaaatcacaaaagatccg 

attaatgaattaacagaatacggaccagaaacgataacaccaggtcatcgagacgaattt 

gatccgaagttaccaacaggagagaaagaggaagttccaggtaaaccaggaattaagaat 

ccagaaacaggagaogtagttagaccaccggtcgatagcgtaacaaaatatggacctgta 

aaaggagac tcgat tgtagaaaaagaagaaattccattcaagaaagaacgtaaat ttaat 

cctgatttagcaccagggacagaaaaagtaacaagagaaggacaaaaaggtgagaagaca 

ataacgacgccaacactaaaaaatccattaactggagaaattattagtaaaggtgaatcg 

aaagaagaaatcacaaaagatccgattaatgaattaacagaatacggaccagaaacgata 

acaccaggtcatcgagacgaatttgatccgaagttaccaacaggagagaaagaggaagtt 

ccaggtaaaccaggaattaagaatccagaaacaggagatgtagttagaccaccggtcgat 

agcgtaacaaaatatggacctgtaaaaggagactcgattgtagaaaaagaagaaattcca 

ttcgagaaagaacgtaaatttaatcctgatttagcaccagggacagaaaaagtaacaaga 

gaaggacaaaaaggtgagaagacaataacgacgccaacactaaaaaatccattaactgga 

gaaattattagtaaaggtgaatcgaaagaagaaatcacaaaagatccagttaatgaatta 

acagaattcggl:ggcgagaaaataccgcaaggtcataaagatatctttgatccaaactta 

ccaacagatcaaacggaaaaagtaccaggtaaaccaggaatcaagaatccagacacagga 

aaagtgatcgaagagccagtggatgatgtgattaaacacggaccaaaaacgggtacacca 

gaaacaaaaacagtagagataccgtttgaaacaaaacgtgagtttaatccaaaattacaa 

cctggtgaagagcgagtgaaacaagaaggacaaccaggaagtaagacaatcacaacacca 

atcacagtgaacccattaacaggtgaaaaagttggcgagggtcaaccaacagaagagatc 

acaaaacaaccagtagataagattgtagagttcggtggagagaaaccaaaagatccaaaa 

ggacctgaaaacccagagaagccgagcagaccaactcatccaagtggcccagtaaatcct 

aacaatccaggattatcgaaagacagagcaaaaccaaatggcccagttcattcaatggat 

aaaaatgataaagttaaaaaatctaaaattgctaaagaatcagtagctaatcaagagaaa 

aaacgagcagaa t taccaaaaacagg 1 1 tagaaagcaegcaaaaaggt ttgatc 1 1 1 agt 

agtataat taaaat tcr ct crcrat taat gttatt ggc tegtagaagaaagaa t 


19. 


atgaaaaataaatatatctcgaagttgctagttggggcagcaacaattacgttagctaca 
atgatttcaaatggggaagcaaaagcgagtgaaaacacgcaacaaacttcaactaagcac 
caaacaactcaaaacaactacgtaacagatcaacaaaaagctttttatcaagtattacat 
ctaaaaggtatcacagaagaacaacgtaaccaatacatcaaaacattacgcgaacaccca 
gaacgtgcacaagaagtattctctgaatcacttaaagacagcaagaacccagaccgacgt 
gttgcacaacaaaacgctttttacaatgttcttaaaaatgataacttaactgaacaagaa 
aaaaataattacattgcacaaattaaagaaaaccctgatagaagccaacaagtttgggta 
gaatcagtacaatcttctaaagctaaagaacgtcaaaatattgaaaatgcggataaagca 
attaaagatttccaagataacaaagcaccacacgataaatcagcagcatatgaagctaac 
tcaaaattacctaaagatttacgtgataaaaacaaccgctttgtagaaaaagtttcaatt 
gaaaaagcaatcgttcgtcatgatgagcgtgtgaaatcagcaaatgatgcaatctcaaaa 
ttaaatgaaaaagattcaattgaaaacagacgtttagcacaacgtgaagttaacaaagca 
cctatggatgtaaaagagcatttacagaaacaattagacgcattagttgctcaaaaagat 
gctgaaaagaaagtggcgccaaaagttgaggctcctcaaattcaatcaccacaaattgaa 
aaacctaaagtagaatcaccaaaagttgaagtccctcaaattcaatcaccaaaagttgag 
gttcctcaatc taaat tat taggttactaccaatcattaaaagattcat ttaac tatggt 
tacaagt a tt taacaga t ac t ta taaaagc tataaagaaaaa ta tga tacagcaaag tac 
tactataatacgtactataaatacaaaggtgcgattgatcaaacagtattaacagtacta 
ggtagtgcrttc taaatc t tacatccaaccat tgaaagttgatga taaaaaegge tac tta 
gctaaatcatatgcacaagtaagaaactatgtaactgagtcaatcaatactggtaaagta 
ttatatactttctaccaaaacccaacattagtaaaaacagctattaaagctcaagaaact 
gcatcatcaatcaaaaatacattaagtaatttattatcattctggaaa 
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20. 


atggccgtattttcaaaagagaaaaagagaggatgtatcgttgtgatagaaacatttaaa 
CTcgtttgtaattgataaagatgagagtggtaaagtgacaccaactttcaaacaattatcg 
cctactgatttacctaaaggagatgtgctgattaaagtacattactctggtataaattat 
aaagatgctttagcgac tcaagaccataatgcagtcgtaaaatcgtatcc tatga ttcca 
ggaatagatttagctggaacaattgttgaatccgaagcaccaggctttgaaaaaggagaa 
caagtaattgtaacgagttatgacctaggtgtcagccattatggcggttttagtgaatat 
gcgcgtgtaaaatcagaatggattatcaagcttcctgatactttaacattagaagaatca 
atgatatatggcacagctggttatactgccggtttagcaattgaaagactcgaaaaagtt 
ggaatgaatattgaagatggtcctgtactcgttcgcggtgcttcaggtggtgtcggtact 
t tagcagtac tea tgc t taatgaac t tggttataaagttatcgcaag tacaggtaaacaa 
gatgttagcgatcaattacttgaacttggtgccaaagaagttatcgatcgacttcctgtt 
gaagatgatcataaaaagccactcgcatcatcaacttggcaagcttgtgtagaccctgtt 
ggtggcgaaggta t taat tatgttacaaagcgt t taaatcatagtggg tcaa ttgcagtt 
attggtatgactgccggtaatacttatactaattctgtattccctcacattttaagaggt 
gtaaacattttaggaattgactcggtatttactgctatgaaattaagacagcgcgtttgg 
cgtcgtctcgcaaaagatttaatgcctgaaaatttacatgagatcaagcaagttattaca 
tttgatgaacttccagaacaacttaacaaagtaattaaacatgaaaataaagggcgcatt 

attatcqatttcggtgtagataaa . 


21. 


atgaaaaaattagtaacagcaactacgttaacagcaggaatcggcacagcattagtaggt 
caagcatatcatgcagatgctgctgaaaattatacaaattacaacaactataactacaac 
acgac tcaaac tacaacgac tacgac aac t acgacaac tacatc at caat 1 1 caca t tc t 
ggtaacttatacactgcaggacaatgtacttggtatgteitatgataaagttggcggagaa 
atcggttctacttggggaaatgctaataattgggctgctgctgcacaaggtgctggattc 
acagtaaatcatacaccttctaaaggcgctatcctacaatcttctgaaggaccatttggt 
cacgttgcatatgtagaaagtgtaaacagtgatggttcagttacaatttcagaaatgaat 
tatagtggcggacctttctcagtaagttctagaactatttctgcaagtgaagcaggtaac 
tacaactacatccatatt 


22. 


atgaagaaaatcgctacagctactatcgcaactgcaggattcgctacaatcgcaattgca 
tcaggaaatcaagctcatgcttctgagcaagataactacggttataatccaaacgaccca 
acatcatatagctatacttacactattgatgcacaaggtaactaccattacacatggaaa 
ggtaactggcatccaagtcaattaaaccaagataatggctactacagctattactactac 
aatggttacaataactataacaattacaacaacggttatagctacaataactacagccgt 
tacaacaactactcaaataataatcaatcatataactacaataactataatagttacaac 
acaaacagctaccgtactggtggtttaggtgcaagctacagcacttcaagcaacaatgtt 
caagtaact^caactotggctccatcatcaaatggcxjgttcaatctcaagtggttatact 
tcaggacgtaacttatacacttctggtcaatgtacatactacgtatttgatcgtgtaggt 
ggtaaaatcggttcaacttggggcaatgcaagtaactgggctaacgcagctgcaagagct 
ggttacacagtgaacaatacaccaaaagctggtgcaattatgcaaacaactcaaggtgca 
tacggtcacgttgcatacgttgaaagtgttaacagcaatggttcagtaagagtttcagaa 
atgaactatggttatggcccaggtgttgtaacttcacgtacaatctcagctagccaagct 
gctggttataacttcattcac 


23. 


atgtcaatgacatatagaataaagaaatggcaaaaattatccaccattacgttattaatg 
gctggtgtgattactttgaatggtggtgaattcagaagtgttgataaacatcaaatcgct 
gtggctgatacgaatgttcaaacgccagattatgaaaaattgaggaacacatggctggac 
gttaactatggttatgataagtatgatgagaataatccagatatgaagaagaagtttgat 
gctacagagaaagaggcgacgaatttactcaaggaaatgaaaactgaaagtggtaggaaa 
tacttgtggtcaggagcggaaacccttgaaactaattcttctcatatgactcgtacctat 
cgtaatattgagaaaatcgcagaagcgatgaggaatcctaaaaccactttaaatactgac 
gaaaataagaagaaagtgaaagatgcccttgagtggctgcataaaaatgcatatggaaaa 
gaaccagataaaaaagtaaaagaattaagtgagaattttactaaaacaactggcaagaat 
accaacttaaattggtgggattatgaaattggaacacctaaatcattaacaaatacgctt 
atattgctgaatgatcaattttcaaatgaagaaaagaaaaaattcactgcccctattaaa 
actttcgccccagatagtgacaaaatattatcttctgtaggaaaagctgaacttgctaaa 
ggeggaaatctagtagacatt tc taaggtgaaactt ttagaatgtattatcgaagaagat 
aaagatatgatgaaaaagtctatagattcatttaataaagtcttcactwacgttcaagat 
tc tgccactggtaaagaacgtaatggatt ttataaagatggc tct taca ttgatc atcaa 
gacgttccatacactggtgcttatggcgttgtactcttagaggggatttctcaaatgatg 
ccgatgataaaagaaacaccttttaatgataaaacccaaaatgatacaaccttaaagtca 
tggattgacgacggatttatgccactcatttataaaggtgaaatgatggatttatcacga 
gg t agagc tatcag t cgtgaaaatgaaaccagtcac tcagcatc tgcaacag taatgaaa 
tcattgttgagattaagtgatgccatggatgattcaacaaaagctaagtataaaaagatt 
gtcaaatcttcagtagagtcagattcaagttataaacaaaatgattatttaaattcatat 
tcggacatagataaaatgaagtctttaatgacagataacagtatttctaaaaacggatta 
acacaacaacttaaaatatataatgacatggatcgtgtcacctatcataacaaagactta 
gac t ttgeat ttggtt taagtatgacgtcgaaaaacgtagcacgctatgaaagtatcaac 
ggagagaatttaaaaggttggcacactggtgctggaatgtcttatttatataacagcgat 
gtcaaacactatcatgataacttctgggtgacagccgatatgaaacgtttatcaggtaca 
acaactttagacaatgaaatattaaaagatacggatgataaaaagtcgagtaaaactttt 
gttggcggaacaaaagttgatgaccaacatgctagtatcggaatggattttgaaaatcag 
gacaaaactttaactgccaaaaaafccatatttcatatt^aBacg^taaaattgtcthcbba 
ggaactggcattaaaagtactgattcatcaaagaatccagttacaacgattgaaaatcgc 
aaagcgaatgggtatacgttatatacagacgataaacaaacaaccaattctgataatcag 
gaaaacaattcagtctttttagagtccacagataccaaaaagaacatcggttatcatttt 
ttaaacaaaccgaaaataactgtaaaaaaagaaagtcatactggtaagtggaaagaaata 
aat aaaag tcaaaagga t acacaaaaaac tga tgag ta t ta tgaag taac tcaaaagc a t 
tctaattctgacaataaatatggatatgtgttgtatccaggcttatctaaagatgtcttt 
aagacaaaaaaagatgaagtaactgtcgttaagcaagaagatgacttccacgttgtgaaa 
gataatgaatcggtttgggctggtgttaattatagtaatagcactcaaacttttgacatt 
aacaacactaaagtcgaagttaaagccaaaggtatgtttatacttaaaaagaaagatgat 
aacact tatgaatgtagcttctataatcc tgaatctacaaa ttcege ttcaga ta ttgaa 
tctaaaatttcaatgaccggttactctattacaaacaaaaatacgtcgacttctaatgaa 
tccggcgtgcactfetgaattaactaaa 


24. 


gtgaatgatttgaagcaatttctatatattgcgttagtatgtggtgtgatagcaggtctt 
ggtgctttct taca tat accgcagtatccgagcatgacaattccacgtatagtagctatt 
ttaggaattatcagtgctatgttgacttttaaagacaagcaaatcagcgcctcattaaag 
tttagcgcattgttaattaatgtgctgccattatgcggtacctttgtagcttcaaat 
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25. 


gtgtctcgtgaaatgtcatatcattggtttaagaaaatgttactttcaacaagtatttta 

attttaagtagtagtagtttagggcttgcaacgcacacagttgaagcaaaggataactta [ 

aatggagaaaaaccaactactaatttgaatcataatataacttcaccatcagtaaatagt 

gaaatgaataataatgagactgggacacctcacgaatcaaatcaaacgggtaatgaagga 

acaggttcgaatagtcgtgatgctaatcctgattcgaataatgtgaagccagactcaaac 

aaccaaaacccaagtacagattcaaaaccagacccaaataaccaaaacccaagtccgaat 

cctaaaccagatccagataacccgaaaccaaaaccggatccaaaaccagacccagataaa 

ccaaagccaaatccggatccaaaaccagatccagataacccgaaaccaaatccagatcca 

aaaccagacccagataaaccaaagccaaatccggatccaaaaccagatccagataaacca 

aagccaaatccgaatccaaaaccagaccctaataagccaaatcctaacccgtcaccagat 

cccgatcaacctggggattccaatcattctggtggctcgaaaaatggggggacatggaac i 

ccaaatgcttcagatggatctaatcaaggtcaatggcaaccaaatgggaatcaaggaaac 

tcacaaaatcctactggfcaatgattttgtatcccaacgatttttagccttggcaaatggg 

gcttacaagtataatccgtatattttaaatcaaattaataagttgggcaaagattatgga 

gaagttactgatgaagacatttataatattattcgaaaacaaaatttcagcggaaatgca 

tatttaaatggattacaacagcaatcgaattactttagattccaatatttcaatccattg 

aaatcagaaaggtaccatcgtaatttagatgaacaagtactcgcattaattactggtgaa 

at tggatcaatgccaga 1 1 tgaaaaagcccgaagataagccgga ttcaaaacaacgc tea 

tttgaaccgcatgaaaaagacgattttacagtagttaaaaaacaagaagataataagaaa 

agtgcgtcaactgcatatagtaaaagttggctagcaattgtatgttctatgatggtggta 

ttttcaatcatgctattcttatttgtaaagcgaaataaaaagaaaaataaaaacgaatca 

cagcoacga __ 




26. 


atgaaaaataaaaaacgtgttttaatagcgtcatcattatcatgtgcaattttattgtta 
tcagcagcaacgactcaagcaaattcagctcataaagactctcaagaccaaaataagaaa 
gaacatgttgataagtctcaacaaaaagacaaacgtaatgttactaataaagataaaaat 
tcaacagcaccggatgatattgggaaaaacggtaaaatcacaaaacgaactgaaacagta 
tatgatgagaaaacaaatatactccaaaatttacaattcgactttatcgatgatccaact 
tatgacaaga&tgtattacttgttaaaaaacaaggctcaattcattcaaatttaaagttt 
gaatctcataaagaagaaaaaaattcaaattggttaaagtatccaagtgagtaccatgta 
gat tt tcaag taaaaagaaa t cgtaaaac tgaaatattagaccaa ttgccgaaaaataaa 
atttcaactgcaaaagtagacagtacattttcatatagctcaggtggtaaattcgattca 
acaaaaggtattggacgaacttcatcaaatagctactccaaaacgattagttataatcag 
caaaattatgacacaattgccagcggtaaaaataataactggcatgtacactggtcagtt 
attgcgaatgacttgaagtatggtggagaagtgaaaaatagaaatgatgaattattattc 
tatagaaatacgagaattgctactgtagaaaaccctgaactaagctttgcttcaaaatat 
agatacccagcattagtaagaagtggctttaatccagaatttttaacttatttatctaat 
gaaaagtcaaatgagaaaacgcaatttgaagtaacatacacacgaaatcaagatattttg 
aaaaacagacctggaatacattatgcacctccaattttagaaaaaaataaagatggtcaa 
agattaattgtcacttatgaagttgattggaaaaataaaacagttaaagtcgttgataaa 
tattctgatgacaataaaccttataaagaagga 


27. 


atgtatacacgtacagctacaacaagtgatagtcaaaaaaatattactcaaagcttacaa 

tttaatttcttaactgaacctaattatgataaagaaacagtatttattaaagcaaaaggt 

acaattggtagtggtttgagaattttagacccaaatggttattggaatagtacattaaga 

tggcctggatcttattcagtttcaattcaaaatgttgatgacaacaacaatacaaatgtg 

actgactttgcaccaaaaaatcaggatgaatcaagagaagttaaatatacgtatggttat 

aaaacaggtggagatttttcgattaatcgtggaggcttaactggaaatattacaaaagag 

agtaattattcagagacgattagttatcaacaaccatcatatcgtacattacttgatcaa 

tctacgtcacataaaggtgtaggttggaa.agtagaagcacatttgataaataatatggga 

catgaccatacgagacaattaactaatgatagtgataatagaactaaaagtgaaattttt • 

tctttaacacgaaatggaaatttatgggcgaaagataatttcacacctaaagacaaaatg 

cctgtaactgtgtctgaagggtttaatccagaatttttagctgttatgtcacatgataaa 

aaagacaaaggtaaatcacaatttgttgttcattataaaagatcaatggatgagtttaaa 

atagattggaatcgccatggtttctggggctattggtctggtgaaaaccatgtagataaa 

aaagaagaaaaattatcagcattatatgaagttgattggaagacacataatgtgaagttt 

gtaaaagtacttaatgataatgaaaagaaa 


28. 


gtggtgaaatttatgaattatccaaatggtaaaccatatcgtaaaaatagtgctatagac 
ggagggaaaaagaccgctgcctttagtaatattgagtatggtggacgtggtatgtcactt 
gaaaaagatatcgaacattcaaatacgttttatcttaaaagcgacattgcagttattcac 
aaaaagcctacgccagtacaaatagttaatgtcaactatcctaagcggagtaaagctgtg 
attaacgaagcttattttcgtacaccttcaacaactgattacaacggcgtttatcaaggt 
tattatattgattttgaagcaaaggaaactaaaaacaagacgtcctttcctttaaataat 

ttaatgattcgttttaaaacgctagatgaagtttatcttttaccctattcaaaattcgaa 
gtattttggaagagatataaagataatattaaaragtctataacagttgatgaaatacga 
aaaaatggttaccatattccttatcagtatcaaccaagattagactatctaaaagcagtt 
gataagttgatattagatgaaagtgaggaccgcgta 
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gtgaatacaacgaaagcagcattacatggtgatgtgaagttacaaaatgataaagatcat 

gctaagcaaacggttagtcaattagcacatctaaacaatgcacaaaaacatatggaagat 

acgttaattgatagtgaaacaactagaacagcagttaagcaagatttgactgaagcacaa 

gcattagatcaacttatggatgcattacaacaaagtattgctgacaaagatgcaacacgc 

gcgagcagtgcatatgtcaatgcagaaccgaataaaaaacaatcctatgatgaagcagti: 

caaaatgctgagtctatcattgcaggattaaataatccaactatcaataaaggtaatgta 

tcaagtgcgactcaagcagtaatatcatctaaaaatgcattagatggtgttgaacgatta 

gctcaagataagcaaactgctggaaattctctaaatcatttagatcaattaacaccagct 

caacaacaagcgctagaaaatcaaattaataatgcaacaactcgtggcgaagtagcacaa 

aaattaactgaagcacaagcacttaaccaagcaatggaagctttacgtaatagcattcaa 

gatcaacagcaaacggaagcgggtagcaagtttatcaatgaagataaaccacaaaaagat 

gcttaccaagcagcagttcaaaatgcaaaagatttaattaatcaaactaacaatccaacg 

cttgataaagcacaagttgaacaattgacacaagctgttaaccaagctaaagataaccta 

cacggtgatcaaaaacttgcagacgataaacaacatgcggttactgatttaaatcaatta 

aatggtttgaataatccgcaacgtcaagcacttgaaagccaaataaacaacgcagcaact 

cgtggcgaagtagcacaaaaattagctgaagcaaaagcgcttgatcaagcaatgcaagca 

ttacgtaatagtattcaagatcaacaacaaacagaatctggtagcaagtttatcaatgaa 

gataaaccgcaaaaagatgcttaccaagcagcagttcaaaatgcaaaagatttaattaac 

caaacaggtaatccaacactcgacaaatcacaagtagaacaattgacacaagcagtaaca 

actgcaaaagataatctacatggtgatcaaaaacttgctcgtgatcaacaacaagcagta 

acaactgtaaatgcattgccaaacttaaatcatgcacaacaacaagcattaactgatgct 

ataaatgcagcgcctacaagaacagaggttgcacaacatgttcaaactgctactgaactt 

gatcacgcgatggaaacattgaaaaataaagttgatcaagtgaatacagataaggctcaa 

ccaaattacactgaagcgtcaactgataaaaaagaagcagtagatcaagcgttacaagct 

gcagaaagcattacagatccaactaatggttcaaatgcgaataaagacgctgtagaccaa 

gtattaactaagcttcaagaaaaagaaaatgagttaaatggtaatgagagagtcgctgaa 

gc taaaacacaagcgaaacaaac tat tgaccaa 1 1 aacacatt taaa tgctgat caaa tt 

gcaac tgctaaacaa a acattgatcaagcgacgaaacttcaaccaattgctgaattagta 

gatcaagcaacgcaattgaatcaatctatggatcaattacaacaagcagttaatgaacat 

gctaacgttgagcaaactgtagattacacacaagcagattcagataaacaaaatgcttat 

aaacaagctattgctgatgctgaaaatgtattgaaacaaaatgcgaataagcaacaagtg 

gatcaagcacttcaaaatattttaaatgcaaaacaagcattaaatggtgatgaacgtgta 

gcacttgctaaaacaaatggtaaacatgacatcgaccaattgaatgcattaaacaatgct 

caacaagatggatttaaaggtcgcatcgatcaatcaaacgatttaaatcaaatccaacaa 

attgtagatgaggctaaggcacttaatcgtgcaatggatcaattgtcacaagaaatcact 

gacaatgaaggacgcacgaaaggtagcacgaactatgtcaatgcagatacacaagtcaaa 

caagtatatgatgaaacggttgataaagcgaaacaagcacttgataaatcgactggtcaa 

aacttaactgcaaaacaagttatcaaattaaatgatgcagtcactgcagctaagaaagca 

ttaaatggtgaagaaagacttaataatcgtaaagctgaagcattacaaagattggatcaa 

ttaacacatc taaacaatgctcaaagacaattagcaatccaacaaattaataatgc tgaa 

acgctaaataaagcatctcgagcaattaatagagcaactaaattagataatgcaatgggt 

gcagtacaacaatatattgacgaacagcaccttggtgttatcagcagcacaaatfcacatc 

aatgcagatgacaatttgaaagcaaattatgataatgcaattgcgaatgcagcacatgag 

ttagataaagtgcaaggtaatgcaattgcaaaagctgaagcagagcaattgaaacaaaat 

attatcgatgctcaaaatgcattaaatggagaccaaaaccttgcaaatgccaaagataaa 

gcaaatgcgtttgttaattcgttaaatggattaaatcaacagcaacaagatcttgcacat 

aaagcaattaacaatgccgatactgtatcagatgtaacagatattgttaataatcaaatt 

gacttaaatgatgcaatggaaacattgaaacatttagttgacaatgaaattccaaatgca 

gagcaaactgtcaattaccaaaacgctgacgataatgctaaaacaaacttcgatgatgcc 

aaacgtctagcaaatacattgctaaatagtgataacacaaatgtgaatgatatcaatggc 

gcaatccaagcagtcaatgatgcaatccataatcttaatggtgatcaacgactacaagat 

gc taaagacaaggcaa ttcaatc ta t taatcaagc 1 1 tagc taat aagc taaaagaaatc 

gaagcttcaaatgcgacggatcaagacaagcttattgcgaaaaataaagcagaagaattg 

gcaaacagcatcatcaacaacattaataaagcaacaagtaatcaggctgtatctcaagtt 

caaacagcaggcaaccacgcgattgaacaagtgcatgccaatgaaataccaaaagcaaaa 

attgatgccaataaagacgttgataagcaagttcaagcattaattgacgaaattgatcga 

aatccaaa tc taacaga taaggaaaaacaagcac t taaaga teg tattaatcaaat act t 

caacaaggtca taaeggea t taacaatgega tgac taaagaagaaattgaacaagccaaa 

gcacaac ttgcgcaagcattacaagacatc aaagatttagtgaaagc taaagaagatgcg 

aaacaagatgttgataaacaagttcaagctttaattgacgaaatcgatcaaaatccaaat 

ctaacagataaggaaaaacaagcacttaaagatcgtattaatcaaatacttcaacaaggt 

ca tar cgaca t tamcaa tgega tgacaaaagaagc aa t tgaacaagcaaaagaacgt 1 1 a 

gcgcaagcattgcaagacatcaaagatttagtgaaagctaaagaagatgcgaaaaatgat 

attgataaacgtgtacaagctttaatcgacgaaatcgatcaaaatccaaatctaacagat 

aaggaaaaacaagcacttaaagatcgaattaatcaaatacttcaacaaggtcataacgac 

at taacaatgege tgac taaagaagaaa t tgagcaggcaaaagcacaac ttgeacaagea 

ttgcaagacatcaaagatttagtgaaagctaaagaagatgcgaaaaatgcaataaaagcc 

ttagctaatgcgaagcgtgatcaaatcaattcaaatccagatttaacacctgagcaaaaa 

gcaaaagcgctcaaagaaattgacgaagctgaaaaacgagcactacaaaacgttgagaat 

gctcaaactatagatcaattaaatcgaggattaaacttaggtttagatgacattagaaat 

acacatgtatgggaggttgatgaacaacctgctgtaaatgaaatttttgaagcaacacct 

gagcaaatcctagttaatggtgaactcattgtacatcgtgatgacatcattacagaacaa 

gatattcttgcacacataaacttaattgatcagctttcagcagaagtcatcgatacacca 

tcaactgcaacgatttctgatagcttaacagcaaaagttgaagttacattgcttgatgga 

tcaaaagtgattgttaatgttcctgtaaaagttgtagaaaaagaattgtcagtagtcaaa 

caacaggcaattgaatcaatcgaaaatgcggcacaacaaaagattaatgaaatcaataat 

agtgtgacattaacactggaacaaaaagaagctgcaattgcagaagttaataagcttaaa 

caacaagcaattgatcatgttaacaatgcacctgatgttcattcagttgaagaaattcaa 

caacaagaacaagcgcatattgaacaatttaatccagaacaatttacgattgaacaagca 

aaatcaaatgcaattaaatcgattgaagatgcaattcaacatatgattgatgaaatcaaa 

gc tcgtactgatctaacagataaagagaagcaagaagc tat tgctaagt taaatcaatta 

aaagaacaagcaa t tcaagcgattcaacg tgcgcaaagcatcga tgaaa taagtgagcaa 

ttggaacaatttaaagctcaaatgaaagcagctaatccaacagcaaaagaactagctaaa 

cgcaagcaagaagctattagtagaattaaagacttttcaaatgaaaaaataaatagtatt 

cgaaatagtgaaattggcacagctgatgaaaaacaagcagcaatgaatcaaattaacgaa 

attgtgct tgaaacaattagagatattaa taatgcgcatacattacagcaagttgaggc t 

gcattgaacaatggtattgctcgaatttcagcagtacaaattgtaacatctgatcgtgct 

aaacaatcgtcaagtactggaaatgaatctaatagccatttaacaattggttatggaact 

gcaaatcatccatttaacagttcgactattggacataaaaagaaacttgatgaagatgat 

gacattgatccacttcatatgcgtcactttagtaataatttcggtaatgttattaaaaac 

gctattggtgtggtgggtatctctggtttactagctagtttctggttcttcattgccaaa 

cgtcgtcgtaaagaagatgaagaggaagaattagaaataagagataataataaagattca 

ataaaagagactttagacgatacaaaacatttaccacttttatttgcgaaacgtcgcaga 
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aaagaagatgaagaagatgttactgttgaagaaaaagattcgctaaataatggcgagtca 
ctcgataaagttaaacatacgccgttxttcttaccaaaacgtcgtcgtaaagaagatgaa 
gaagatgtggaagttacaaatgaaaacacagatgaaaaagtgttgaaagataacgaacat 
tcaccactcttattcgcaaaacgacgcaaagataaagaggaagatgttgaaacaacaact 
agtattgaat c taaaga tgaggacgttcc tt tat tat tggc taaaaagaaaaatcaaaaa 
gataaccaatccaaagacaaaaagtcagcatcaaaaaatacttctaaaaaggtagcagct 
aaaaagaagaaaaagaaagctaagaaaaataaaaaa 
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atgaatcaggaagttaaaaacaaaatattttcaatcttaaaaattacgtttgctacagct 
ttatttatttttgtagcaatcacattgtatcgggagttatctggtattaactttaaagat 
acgttggttgaatttagtaagattaaccgtatgtccttagtgttactatttattggtggt 
ggggcatcgcttgttattcta^tcaatgtatgatgtgattttatctagagctttaaaaatg 
gatatatccttaggcaaagttttaagagtaagttatatcatcaatgcattgaatgcgatt 
gtaggtttcggtggctttattggtgcaggcgttagagcaatggtttataaaaactatacg 

ca tgataaaaagaaat tagt tcact ttatatccttaa tact: tat t tcaatgttgacaggt 
ttaagcttattatcattgctaattgtattccatgttttcgatgcatctttaatcttagat 
aagattacatgggtaagatgggtattatatgtagtgtcatttttcttaccattattcatt 
atttattcaatggttagaccacccgataaaaacaatcgttttgtaggattgtactgcact 
ttagtgtcgtgtgttgaatggttagcagctgcagttgtattatatttctgtggtgtaatt 
gttgacgctcatgtatcattcatgtcctttattgcaatatttatcattgctgcattatca 
ggtttagtcagctttattcctggtggtttcggcgctttcgatttagttgtattactagga 
tttaaaactttaggtgtccctgaggaaaaagtattattaatgctacttctatatcgtttt 
gcgtactattttgtaccggtaattattgcattaattttatcatcatttgaatttggtaca 
tcagctaagaagtacattgagggatctaaatactttattcctgctaaagatgttacgtca 
tttttaatgtcttatcaaaaggatattattgctaaaattccatcattatcattagcaatt 
ttagtattctttacaagtatgatcttttttgtaaataacttaacgattgtttacgatgct 
ttatatgatggaaatcacttaacgtattatattctattggcaattcatactagtgcttgt 
ttattactfcttactgaatgtagttggtatttataagcaaagtagacgtgccattatcttt 
gctatgatt tcaatt t tat taatcacagtggcgacattc ttcac ttacgc t tcatatat t 
ttaataacatggttagctattatttttgttctgcttattgtagctttccgtagagcacgt 
aggttgaaacgcccagtaagaatgagaaatatagttgcaatgcttttattcagtttattt 
attttatatgttaaccatatatttattgctggaacgttatatgcattagatatttatacg 
attgaaatgcatacatctgtattgcgctattacttctggcttacgattttaatcatcgct 
atcatcataggtatgattgcatggttgtttgattatcaatttagcaaagtacgtatttct 
tctaaaattgaagattgcgaggagattattaatcagtacggcggtaattatttgagtcac 
ttgatatatagtggtgacaagcagtttttcactaatgaaaataaaacagcatttttaatg 
ta teg ttataaagcaagt teat tagtggttc ttggagatccgttaggtgatgaaaatgcc 
tttgatgaattgttagaagcattctataattacgctgagtatttaggctatgatgttata 
ttctatcaagttacagatcaacacatgcctttatatcataatttcggtaaccaatttttc 
aaattaggtgaagaagcaattattgatttaacgcaattttcaacttcaggtaaaaaacgc 
cgtggatttagagcgactttaaataaattcgatgaacttaatatttcgttcgaaattatt 
gaaccaccgttttcaactgaatttataaatgaacttcaacatgtaagtgatttatggcta 
gataatcgtcaggaaatgcatttctctgttggtgaatttaatgaagaatacttatctaaa 
gcgccaattggtgtaatgcgaaatgaagaaaatgaagtaattgcattttgtagtttaatg 
ccaacatactttaatgatgccatttcagtcgatttaattagatggttgccagagttagat 
ttaccattaatggatggtctatacttgcatatgttactttggagtaaagaacaaggttat 
acaaaatttaatatgggtatggcaacgttatcg-aacgttggtcaattgcattattcatat 
ttaagagaacgacttgcaggccgtgtctttgaacatttcaacggtctatatcgtttccaa 
ggattacgtcgttataaatctaaatataatccgaattgggaaccacgctttttagtttat 
cgtaaagataattcgctttgggaatcactttctaaagtaatgcgtgtaatacgtcacaaa 
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atggttgcattaacgcttgtaggttcagcagtcactgcacatcaagttcaagcagctgag 

acgacacaagatcaaactactaataaaaacgttttagatagtaataaagttaaagcaact 

actgaacaagcaaaagctgaggtaaaaaatccaacgcaaaacatttctggcactcaagta 

tatcaagaccctgctattgtccaaccaaaaacagcaaataacaaaacaggcaatgctcaa 

gtaagtcaaaaagttgatactgcacaagtaaatggtgacactcgtgctaatcaatcagcg 

actacaaataatacgcagcctgttgcaaagtcaacaagcactacagcacctaaaactaac 

actaatgttacaaatgctggttatagtttagttgatgatgaagatgataattcagaaaat 

caaattaatccagaattaattaaatcagctgctaaacctgcagctcttgaaacgcaatat 

aaaaccgcagcacc taaagc tgcaac tacatcagcacc taaagc taaaac tgaagcgaca 

cc taaagtaac tac t tt tagcgc t tcagcacaaccaagatcag t tgc tgcaacaccaaaa 

acgagtttgccaaaatataaaccacaagtaaactcttcaattaacgattacattcgtaaa 

aataacttaaaagcacctaaaattgaagaagattatacatcttacttccctaaatacgca 

taccgtaacggcgtaggtcgtcctgaaggtatcgtagttcatgatacagctaatgatcgt 

tcgacgataaatggtgaaattagttatatgaaaaataactatcaaaacgcattcgtacat 

gcatttgttgatggggatcgtataatcgaaacagcaccaacggattacttatcttggggt 

gtcggtgcagtcggtaaccctagattcatcaatgttgaaatcgtacacacacacgactat 

gc ttcatttgcacgt tcaatgaataactatgc tgac tatgcagc tacacaat tacaatat 

tatggtttaaaaccagacagtgctgagtatgatggaaatggtacagtatggactcactac 

gctgtaagtaaatatttaggtggtactgaccatgccgatccacatggatatttaagaagt 

cataattatagttatgatcaattatatgacttaattaatgaaaaatatttaataaaaatg 

ggtaaagtggcgccatggggtacgcaatctacaactacccctactacaccatcaaaacca 

acaacaccgtcgaaaccatcaactggtaaattaacagttgetgcaaacaatggtgtcgca 

caaatcaaaccaacaaatagtggt tta tat ac tac tgta tacgacaaaactggtaaagca 

actaatgaagttcaaaaaacatttgctgtatctaaaacagctacattaggtaatcaaaaa 

ttctatcttgttcaagattacaattctggtaataaatttggttgggttaaagaaggcgat 

gtggtttacaacacagctaaatcacctgtaaatgtaaatcaatcatattcaatcaaacct 

ggtacgaaactttatacagtaccttggggtacatctaaacaagttgctggtagtgtgtct 

ggctctggaaaccaaacatttaa^gcttcaaagcaacaacaaattgataaatcaatttat 

ttatatggctctgtgaatggtaaatctggttgggtaagtaaagcatatttagttgatact 

gctaaacctacgcctacaccaacacctaagccatcaacacctacaacaaataataaatta 

acagtttcatcattaaacggtgttgctcaaattaatgctaaaaacaatggcttattcact 

acagtttatgacaaaactggtaagccaacgaaagaagttcaaaaaacatttgctgtaaca 

aaagaagcaagtttaggtggaaacaaattctacttagttaaagattacaatagtccaact 

ttaattggttgggttaaacaaggtgacgttatttataacaatgcaaaatcacctgtaaat 

gtaatgcaaacatatacagtaaaaccaggcactaaattatattcagtaccttggggcact 

tataaacaagaagctggtgcagtttctggtacaggtaaccaaacttttaaagcgactaag 

caacaacaaattgataaatctatctatttatttggaactgtaaatggtaaatctggttgg 

gtaagtaaagcatatttagctgtacctgctgcacctaaaaaagcagtagcacaaccaaaa 

acagctgtaaaagcttatactgttactaaaccacaaacgactcaaacacrttagcaagatt 

gctcaagttaaaccaaacaacactggtattcgtgcttctgtttatgaaaaaacagcgaaa 

aacggtgcgaaatatgcagaccgtacgttctatgtaacaaaagagcgtgctcatggtaat 

gaaacgtatgtattattaaacaatacaagccataacatcccattaggttggttcaatgta 

aaagacttaaatgttcaaaacttaggcaaagaagttaaaacgactcaaaaatatactgtt 

aataaatcaaataacggcttatcaatggttccttggggtactaaaaaccaagtcatttta 

acaggcaataacattgctcaaggtacatttaatgcaacgaaacaagtatctgtaggcaaa 

gatgtttatttatacggtactattaataaccgcactggttgggtaaatgcaaaagattta 

ac tgcacc aac tgc tgtgaaaccaactacat cage tgccaaagat tataac tacac ttat 

gtaattaaaaatggtaatggttattactatgtaacaccaaattctgatacagctaaatac 

tcattaaaagcatttaatgaacaaccattcgcagttgttaaagaacaagtcattaatgga 

caaacttggtactatggtaaattatctaacggtaaattagcatggattaaatcaactgat 

ttagctaaagaattaattaagtataatcaaacaggtatggcattaaaccaagttgctcaa 

atacaagctggtttacaatataaaccacaagtacaacgtgtaccaggtaagtggacaggt 

gctaactttaatgatgttaagcatgcaatggatacgaagcgtttagctcaagatccagca 

ttaaaatatcaattcttacgcttagaccaaccacaaaatatttctattgataaaattaat 

caattcttaaaaggtaaaggtgtattagaaaaccaaggtgctgcatttaacaaagctgct 

caaatgtatggcattaatgaagtttatcttatctcacatgccctattagaaacaggtaac 

ggtacttctcaattagcgaaaggtgcagatgtagtgaacaacaaagttgtaactaactca 

aacacgaaataccataacgtatttggtattgctgcatatgataacgatcctttacgtgaa 

ggtattaaatatgctaaacaagctggttgggacacagtatcaaaagcaatcgttggtggt 

gctaaattcatcggcaactcatatgtaaaagctggtcaaaatacactttacaaaatgaga 

tggaatcctgcacatccaggaacacaccaatatgctacagatgtagattgggctaacatc 

aatgctaaaatcatcaaaggctactatgataaaattggcgaagtcggcaaatacttcgac 

atcccacaatataaa , 



32 . atgaaaggtaaatttttaaaagttagttctttattcgttgcaactttgacaacagcgaca 
cttgtgagttctccagcagcaaacgcgttatcttcaaaggctatggacaatcatccacaa 
caaacgcagtcaagcaaacagcaaacacctaagattcaaaaaggcggtaaccttaaacca 
ttagaacaacgtgaacacgcaaatgttatattaccaaataacgatcgtcaccaaatcaca 
gatacaacgaatggtcattatgcacccgtaacttatattcaagttgaagcacctactggt 
acatttattgcttccggtgtagttgtaggtaaagatactcttttaacraataaacacgtc 
gtaga tgc tacgcacggtgatcc teatge 1 1 taaaagca t tccc t tc tgcaa t taacc aa 
gacaattatccaaatggtggtttcactgctgaacaaatcactaaatattcagacgaaggt 
gat t tagcaatagttaaat tc tcccc taatgagcaacacaaacatat tgg tgaag tagtt 
aaaccagc aacaatgag taataatgc tgacactcaagt taaccaaaa tat tac tgtaaca 
ggatatcc tggtgataaacc tgtagcaacaatgtgggaaagtaaaggaaaaatcac ttac 
ctcaaaggcgaagctatgcaatatgatttaagtacaactggtggtaattcaggttcacct 
gtatttaatgaaaaaaatgaagtgatcggaattcattgggncggtgtaccaaatgaattt 
aatggtgcggtatttattaatgaaaatgtacgcaacttcttaaaacaaaatattgaagat 
atccattttgccacgatgaccaacctaataacccagataatcctgataaccctaacaatc 
ctgataaccctaacaacccagatgaaccaaataaccctgacaaccctaacaaccctgata 
atccagacaatggcgatamcaataattcagacaatccagatgcagcttaat 
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gtgcaaaaaaaagtaattgcagctattattgggacoagcgcgattagcgctgttgcggca 
actcaagcaaatgcggctacaactcacacagtaaaaccgggtgaatcagtgtgggcaatt 
tcaaataagcatgggatttcgattgctaaattaaagtcattaaacaatttaacatctaat 
ctaattttcccaaaccaagtactaaaagtatctggctcaagtaattctacgagtaatagt 
a h h rn acoaac t caoa tcrcrcccratcat ac tacacag tacaagcaggcgac t c a 
ttatcattaatcgcatcaaaatatggtacaacttaccaaaacattatgcgacttaatggt 
ttaaataatttctttatttatccaggtcaaaaattaaaagtatcaggtactgctagctca 
agtaacgc tgcgagcaa tagtagccgtccatc aacgaac tcagg tggcggatcatac tat 
acagtacaagcaggtgactcattgtcattaattgcatcaaaatatggtacaacttatcaa 
aaaattatgagcttaaatggcttaaataatttctttatatatccgggtcaaaaattgaaa 
gtaactggtaatgcatctacgaactcaggatctgcaacaacgacaaatagaggttacaat 
acaccagtattcagtcaccaaaacttatatacatggggtcaatgtacatatcatgtattt 
aatcgtcgtgctgaaattggtaaaggtattagtacttattggtggaatgctaataactgg 
gataacgcagcggcagcagatggttacactatcgacaatagacctactgtaggttctatc 
gctcaaacagatgtaggttactatggtcatgttatgtttgtagaacgtgtaaataacgat 
ggtagtattttagtttcagaaatgaactattcagctgcaccaggtattttaacttacaga 
acggtaccacjcttaccaagtaaataattatagatatattcac 


34. 


atgaataataaaaagacagcaacaaatagaaaaggcatgataccaaatcgattaaacaaa 
ttttcgataagaaagtattctgtaggtactgcttcaattttagtagggacaacattgatt 
tttgggttaagtggtcatgaagctaaagcggcagaacatacgaatggagaattaaatcaa 
tcaaaaaatgaaacgacagccccaagtgagaataaaacaactaaaaaagttgatagtcgt 
caactaaaagacaatacgcaaactgcaactgcagatcagcctaaagtgacaatgagtgat 
agtgcaacagttaaagaaactagtagtaacatgcaatcaccacaaaacgctacagctaat 
caatctactacaaaaactagcaatgtaacaacaaatgataaatcatcaactacatatagt 
aatgaaactgataaaagtaatttaacacaagcaaaagatgtttcaactacacctaaaaca 
acgactattaaaccaagaactttaaatcgcatggcagtgaatactgttgcagctccacaa 
caaggaacaaatgttaatgataaagtacatttttcaaatattgacattgcgattgataaa 
ggacatgttaatcagactactggtaaaactgaattttgggcaacttcaagtgatgtttta 
aaattaaaagcaaattacacaatcgatgattctgttaaagagggcgatacatttactttt 

aaatatggtcaatatttccgtccaggatcagtaagattaccttcacaaactcaaaattta I 

tataatgcccaaggtaatattattgcaaaaggtatttatgatagtacaacaaacacaaca 

acat atac t tt t acgaac tatgtaga tcaa tatacaaatgt tagaggtagct ttgaacaa 

gttgcatttgcgaaacgtaaaaatgcaacaactgataaaacagcttataaaatggaagta 

actttaggtaatgatacatatagcgaagaaatcattgtcgattatggtaataaaaaagca 

caaccgcttatttcaagtacaaactatattaacaatgaagatttatcgcgtaatatgact 

gcatatgtaaatcaacctaaaaatacata tac taaacaaacgtttgt tac taatttaac t 

ggatataaatttaatccaaatgcaaaaaacttcaaaatttacgaagtgacagatcaaaat 

caatttgtggatagtttcacccctgatacttcaaaacttaaagatgttactgatcaattc 

gatgttatttatagtaatgataataaaacagctacagtcgatttaatgaaaggccaaaca 

agcagcaataaacaatacatcattcaacaagttgcttatccagataatagttcaacagat 

aatggaaaaattgattatactttagacactgacaaaactaaatatagttggtcaaatagt 

tattcaaatgtgaatggctcatcaactgctaatggcgaccaaaagaaatataatctaggt 

gactatgtatgggaagatacaaataaagatggtaaacaagatgccaatgaaaaagggatt 

aaaggtgtttatgtcattcttaaagatagtaacggtaaagaattagatcgtacgacaaca 

gatgaaaatggtaaatatcagttcactggtttaagcaatggaacttatagtgtagagttt 

tcaacaccagccggttatacaccgacaactgcaaatgtaggtacagatgatgctgtagat 

tc tgatggac taactacaacaggtgtcat taaagacgctgacaacatgacattagatagt 

ggattctacaaaacaccaaaatatagtttaggtgattatgtttggtacgacacrtaataaa 

gatggtaaacaagattcgactgaaaaaggaattaaaggtgttaaagttactttgcaaaac 

gaaaaaggcgaagtaattggt^caactgaaacagatgaaaatggtaaataccgctttgat 

aatttagatagtggtaaatacaaagttatctttgaaaaacctgctggcttaactcaaaca 

ggtacaaatacaactgaagatgataaagatgccgatggtggcgaagttgatgtaacaatt 

acggatcatgatgatttcacacttgataatggctactacgaagaagaaacatcagatagc 

gactcagattctgacagcgattcagactcagatagcgactcagattcagatagcgactca 

gattcagacagcgattcagacagcgactcagactcagatagcgattcagattcagacagc 

gactcagactcagacagcgattcagactcggatagcgactcagactcagatagcgactca 

gattcggatagcgactcagactcagatagcgattcagattcagatagcgattcggacfcca 

gacagtgattcagattcagactcagatagcgactcagattctgacagcgattcagactca 

gacagcgactcagactcagacagtgattcagattcagacagcgactcagattcagatagc 

gactcagactcagatagcgactcagactcagatagcgactcagactcggatagcgattca 

gattcagacagcgactcagattcagatagcgattcggactcagacaacgactcagattca 

gatagcgattcagattcagatgcaggtaaacatactccggctaaaccaatgagtacggtt 

aaaga tcagca taaaacagc taaagca t taccagaaacagg tagtgaaaataataat tc a 

aataatggcacattattcggtggattattcgcggcattaggatcattattgttattcggt 

cgtcgtaaaaaacaaaataaa 


Jj. 


a h rtrra r*7i y a a a t" h c acraaCTaafcacaaiicfi acracrerh ar* 1 1 a t c aaacraccrt" t*crfcca t Cf C 1 1 

gctgctcgcatactattagaatctggtgcagaaggtacgcgtgtagaagataccatgaca 
cgtattgcaaaaaaacttggttacagtgaaagtaacagctttgttacaaacactgtcatc 
cagtttacgttacattcggaatcgtttcctagaatatttagaattacctctcgagataca 
aacttaataaaaatttctcaagctaataaaatttcgcgtcaaattacaaacaatgaaatt 
tctttagccgaagcaaaaacgcaacttgaaaaaatatatgttgctaagcgtgacagcagt 

cttccctttaaaggttttgctgcagcaatgattgcaatgagtttcttatatttacaaggt \ 

ggtagattgat tgatg tt ttaactgcgatattagcaggtag tctaggatacc tag tcac t 

gagattttagatcgtaagttacacgcacagtttatcccagaattcattggttcattagtt 

attgggattatcgccgttattggacatacacttattccaacaggtgacttggcaactatt 

atcattgcggcagtcatgcctattgttcctggtgtattaataacaaacgcaatacaagat 

t tat ttggtggacacatg t tgatgt tcacaacgaaatcattagaagcattggt tac tgcg 

tt tggcatcgg tgc tggcgt tgg tagcg tattaat 1 1 tag ta 
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36. 


gtgatcgctataatgaatgtaattatcgatgaaagaaaagagaatgctatgacatttaat 
aaagtattattgagctggatagtcatattgattataacaactagcatatatctattttgg 
cagttgggcgatatcaatgatgtatttaaccagtctattttaatcaatgttagattaccg 
agattattagaagcattgttgacaggtatgatattaactgttgcaggccttatatttcaa 

»/*»/yH K r*t-ana t* a»t*«TOA ^ trffrnacTat'flnetttaeattflQCfattQa'CaaQCtTOrCCrC taca 
cicely *• >» » v»cn*c» U.CW* \»y v-a u wy y ^»ciy ow*»y*» uuuauui. wi aa av,v, H3 , " wvl 3 v '3o » 

tttggttcaggattagcattatttttaggtttaacaacgttatggattcctgtattttca 
ataacatttagtttgataacattaataactgtattagtcattacgtcggtattgagccaa 
ggctatccagttagaatcttaatattaagtggtttaatgattggtgcgttattcaattca 
cttctatattttttgattttattaaaacctcgcaaattaaatacaattgccaattatctg 
tttggtggttttggtgatgcagaatactcaaatgtatctataatagcaatcacatttatc 
attgcattgtttggtatatttatcattcttaatcaactaaagttattgcaattaggagaa 
ctaaaaagtcagtcactaggcttaaatgttcaattgattacatatatcgcgttatgtata 
gcttctatgataacggcgataaatgtcgcatatgttggcatcattggattcattggtatg 
gtgataccgcaactcattagaaaatggcagtggaaacaatcattaggaagacaattggct 
ttaaatattgtaactggaggacaaataatggttatggcagattttattggtagccatata 
ttgtcaccagtacaaataccggcaagtattatcattgcattaattggtataccagtgtta 
ttttaca^nhaafcafceteaqtcgaaacqgttacac 


37. 

- 


ttgaaaaaattagcatttgcaataacagcaacatctggtgcagctgcatttttaacgcat 

Cau^&tyCaCaayCtuCuaCaCaoCaUoCoyC^ uauu. 

gc tcaaaaa tacaacac ttcagtagagagta t taaacaaa ata accaat tags t aacaac 
ttggtattccctggtcaagttatctcagtaggtggaagtgatgcacaaaatacgtcaaac 
ac ttctccacaagc tggttcagcatcatc tcatactgtacaagctgg tgaatcattaaat 
atcattgctagcagatatggtgtttcagttgatcaattaatggcagccaataacttacgt 
ggttatttaattatgcctaaccaaacattacaaattcctaatggtggatcaggtggtaca 
acaccaacagctacaacaggtagcaatggcaatgcatcatcttttaatcaccaaaattta 
tacactgctggtcaatgtacatggtacgtatttgaccgtcgtgctcaagctggtagtcca 
attagcacatattggtcagacgctaagtattgggctggtaacgcagctaatgatggttac 
caagtaaacaacacaccatcagttggttcaattatgcaaagcacacctggtccatatggt 
catgttgcttatgttgaacgtgtcaatggtgatggtagtatcttgatttctgaaatgaat 
tacacatatggtccatacaatatgaactaccgtacaattccagcttcagaagtttctagc 
tatgcattcatccat 


38. 


atgccagautcaat^acaactacagaugaaaacaaagugauugaugtcgi^u 

ggtagaattttacttgaatcaggtgctgaaacatatcgagttgaagatacaatgaaccgt 

atcgcacatagttatggtcttcataatacatatagttttgtcagttcaactgcaattatt 

ttt teat taaacgatcgaacaagtacaagat taa t teg tgtacaagagcgtacaacagat 

t tagagaaaatcget t taacgaatagtct 1 1 cacgt aaaa t atcaaa taaagaac tc aca 

attgatgaagctaaatctgaatttattcatttacagcatgcatcattacaatattctttt 

ttaacgaatttctttgcagctgccattgcatgtggcttcttcctatttatgtttggtggt 

gtcgcatcagattgttggattgcagtcattgctggcggatccgcatttttaacattcagc 

tttgtgcaacgctatatacaaattaaatttttctcagagtttgttgcagccgctgtggtc 

atatccattgcagccacatttactaaattaggcattgcaaccaatcaagatatcattact 

atagccagtgtcatgccacttgtccctggtatattaattaccaatgccattcgagattta 

ttagcgggtgaattacttgcaggtatgtctcgcggtgttgaagctgcattaacagcattc 

gcaatcggtgctggtgtcgcaatcgttttattaatcatt ■ 


39. 


atgggatttttatcaaaaattcttgatggcaataataaagaaattaaacagttaggtaaa 
cttgctgataaagtaatcgctttagaagaaaaaacggcaattttaactgatgaagaaatt 
cgtaataaaacgaaacaattccaaacagaattagctgacattgataatgtcaaaaagcaa 
aatgattatt tagataaaat tttaccagaagcatatgcacttgttagagaaggc tctaaa 
cgtgtattcaatatgacaccatataaagttcaaattatgggtggtattgcaattcataaa 
ggtgatatcgctgagatgagaacaggtgaaggtaaaacattaacagcgacaatgccaaca 
tacttaaatgcattagctggtagaggtgttcacgttattacagtcaatgaatacttatca 
ag tgttcaaagtgaagaaatggctgagttatataac t tc t taggt ttgac tg teggatta 
aacttaaaeagtaagacgacagaagaaaaacgtgaageatacgcacaagacattacttac 
agtactaataatgagctaggttttgattacttacgagataacatggtgaattattctgaa 
gatagagtaatgcgtccattacattttgcaatcattgatgaggttgactcaattttaatc 
gacgaggcacgtacgccattaattatttctggtgaagctgaaaagtcaacgtcactttat 
acacaagcaaatgtttttgcgaaaatgttaaaacaggacgaagattataaatacgatgaa 
aaaacgaaagctgtacatttaacagaacaaggtgcggataaagctgaacgtatgttcaaa 
gt tgaaaact tata tgatgtacaaaa tgt tgatgtta ttagtca tatcaacacagct t ta 
cgtgcgcacgttacattacaacgtgacgtagactatatggttgttgatggcgaagtatta 
attgtcgatcaatttacaggacgtacaatgceaggccgtcgtttctcggaaggtttacac 
caagctattgaagcgaaggaaggcgttcaaattcaaaatgaatctaaaactatggcgtct 
attacattccaaaactatttcagaatgtacaataaacttgcgggtatgacaggtacagct 
aaaactgaagaagaagaatttagaaatatttataacatgacagtaactcaaattccgaca 
aataaacctgtgcaacgtaacgataagtctgatttaatttacattagccaaaaaggtaaa 
tttgatgcagtagtagaagatgttgttgaaaaacacaaggcagggcaaccagtgctatta 
ggtactgttgcagttgagacttctgaatatatttcaaatttacttaaaaaacgtggtatc 
cgtcatgatgtgttaaatgcgaaaaatcatgaacgtgaagctgaaattgttgcaggcgct 
ggacaaaaaggtgccgttactattgccactaacatggctggtcgtggtacagatatcaaa 
ttaggtgaaggcgtagaggaattaggcggtttagcagtaataggtacagagcgacatgaa- 
tctcgtcgtattgatgaccagttacgtggtcgttctggacgtcaaggtgataaaggggat 
agtcgcttctatttatcattacaagatgaattaatgattcgttttggttctgaacgttta 
cagaaaatgatgagccgactaggtttagatgactctacaccaattgaatcaaaaatggta 
tcaagagctgtagaatcagcacaaaaacgtgtagaaggtaataacttcgacgcgcgtaaa 
cgtatcttagaatacgatgaagtattacgtaaacaacgtgaaattatctataacgaaaga 
aatagtat tat tgatgaagaagacagc t ctcaagt tgtagatgcaatgc tacgttcaacg 
ttacaacgtagtatcaattactatattaatacagcagatgacgagcctgaatatcaacca 
ttcatcgactacattaatgacatcttcttacaagaaggtgacattacagaggatgatatc 
aaaggtaaagatgctgaagatattttcgaagtcgtttgggctaagattgaagcagcatat 
caaagtcaaaaagatatcttagaagaacaaatgaatgagtttgagcgtatgattttactt 
cgt tc tat tga tagecattggae tga tcatatcgacacaatggaccaat tacgtcaaggt 
attcacttacgttcttatgcacaacaaaatccattacgtgactatcaaaatgaaggtcat 
gaattatttgatatcatgatgcaaaatattgaagaagatacttgtaaattcattttaaaa 
tc tg tagtacaagfctgaaga taata t tgaacgtgaaaaaacaac agagt t tgg tgaagcg 
aagcacgtttcagctgaagatggtaaagaaaaagtgaaaccgaaaccaatcgttaaaggc 
gatcaagttggtcgtaacgatgattgtccatgtggtagtggtaaaaaattcaaaaattgc 
catggaaaa 
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40. 



41. 



42. 



ataaoaaacmatatgtcgaatcaaaattacgactacaataaaaatgaagatggaagtaag 
Laaaaatcagtacaacagcgaaagtagttagcattgcgacggtattgctattactcgga 
g^ttagtatttgcaatttttgcatatgtagatcattcgaataaagctaaagaacgtatg 



aaaaacraaaaagcaacaagaggaaaaagagcagaatgagctagattcacaagcaaaccaa 
tatcagcaattgccacagcagaatcaatatcaatatgtgccacctcagcaacaagcacct 
acaaaacaacgtcctgctaaagaagagaatgatgataaagcatcaaaggatgagtcgaaa 
aataaroatgacaaagcatctcaagataaatcagatgataatcagaagaaaactgatgat 
aataaacaaccagctcagcctaaaccacagccgcaacaaccaacaccaaagccaaataat 
aatcaacaaaacaatcaatcaaatcagcaagcaaaaccacaagcaccacaacaaaatagc 
raatcaacaacaaataaacaaaataatgctaatgataag 



ataaatatgaagaaaaaagaaaaacacgcaattcggaaaaaatcgattggcgtggcttca 
CTtqcttgtaggtacgttaatcggttttggactactcagcagtaaagaagcagatgcaagt 
gaaaatagtgttacgcaatctgatagcgcaagtaacgaaagcaaaagtaatgattcaagt 
agcgttagtgctgcacctaaaacagacgacacaaacgtgagtgatactaaaacatcgtca 
aacactaataatggcgaaacgagtgtggcgcaaaatccagcacaacaggaaacgacacaa 
tcatcatcaacaaacgcaactacggaagaaacgccggtaactggtgaagctactactacg 
acaacgaatcaagctaatacaccggcaacaactcaatcaagcaatacaaatgcggaggaa 
t tagtgaatcaaacaag taatgaaacgac ttc taatgatac taatacagtatcatc tgta 
aattcacctcaaaattctacaaatgcggaaaatgtttcaacaacgcaagatacttcaact 
gaagcaacaccttcaaacaatgaatcagctccacagagtacagatgcaagtaataaagat 
gtagttaatcaagcggttaatacaagtgcgcctagaatgagagcatttagtttagcggca 
gtagctgcagatgcaccggcagctggcacagatattacgaatcagttgacgaatgtgaca 
gttggtattgactctggtacgactgtgtatccgcaccaagcaggttatgtcaaactgaat 
tatggtttttcagtgcctaattctgctgttaaaggtgacacattcaaaataactgtacct 
aaagaattaaacttaaatggtgtaacttcaactgctaaagtgccaccaattatggctgga 
gatcaagtattggcaaatggtgtaatcgatagtgatggtaatgttatttatacatttaca 
gactatgtaaatactaaagatgatgtaaaagcaactttgaccatgcccgcttatattgac 
cctgaaaatgttaaaaagacaggtaatgtgacattggctactggcataggtagtacaaca 
gcaaacaaaacagtattagtagattatgaaaaatatggtaagttttataacttatctatt 
aaaggtacaattgaccaaatcgataaaacaaataatacgtatcgtcagacaatttatgtc 
aatccaagtggagataacgttattgcgccggttttaacaggtaatttaaaaccaaatacg 
gatagtaatgcattaatagatcagcaaaatacaagtattaaagtatataaagtagataat 
gcagctgatttatctgaaagttactttgtgaatccagaaaactttgaggatgtcactaat 
agtgtgaatattacattcccaaatccaaatcaatataaagtagagtttaatacgcctgat 
gatcaaat t ac aacaccg tat atagtag t tgtt aat ggtca tattgatccgaatagcaaa 
ggtga tttagc t ttacgttcaact ttata tgggtataactcgaatataatttggcgctct . 
a tgtcatgggacaacgaagtagcatt taataacgga tcaggttctggtgacggta tcgat 
aaaccagttgttcctgaacaacctgatgagcctggtgaaattgaaccaattccagaggat 
tcagattctgacccaggttcagattctggcagcgattctaattcagatagcggttcagat 
tcgggtagtgattctacatcagatagtggttcagattcagcgagtgattcagattcagca 
agtgattcagactcagcgagtgattcagattcagcaagcgattccgactcagcgagcgat 
tccgactcagacaatgactcggattcagatagcgattctgactcagacagtgactcagat 
tccgacagtgactcagattcagatagcgattctgactcagacagtgactcagattcagat 
agcgattcagattcagatagcgattcagattccgacagtgattccgactcagacagcgat 
tc tgac tccgacagtgat tccgactcagacagcgat tcagattccgacagtgattccgac 
tcagatagcgattccgactcagatagcgactcagattcagacagcgattcagattcagac 
agcgattcagattcagatagcgattcagattccgacagtgactcagattccgacagtgac 
tcggattcagatagcgattcagattccgacagtgactcagattccgacagtgactcagac 
tcagacagtgattcggattcagcgagtgattcggattcagatagtgattccgactccgac 
agtgactcggattcagatagcgactcagactcggatagcgactcggattcagatagcgat 
tcggactcagatagcgattcagaatcagacagcgattcagaatcagacagcgattcagat 
tcagacagcgactcagacagtgactcagattcagatagtgactcggattcagcgagtgat 
tcagactcaggtagtgactccgattcatcaagtgattccgactcagaaagtgattcaaat 
agcgattccgagtcaggttctaacaataatgt^gttccgcctaattcacctaaaaatggt 
actaatgcttctaat^aaaatgaggctaaagatagtaaagaaccattaccagatacaggt 
tctgaagatgaagcaaatacgtcactaatttggggattattagcatcaataggttcatta 
ctacttttcagaagaaaaaaagaaaataaagataagaaa 



atgaattcaaatcacgctaaagcatcagtgacagagagtgttgacaaaaaatttgtagtt 
ccagaatcaggaattaataaaattattccagcttacgatgaatttaagaattcgccaaaa 
g taaatgttag taatt taactgacaataaaaact ttgtagc t tctgaagataaattgaat 
aagattgcagattcatcggcagctagtaaaattgtagataaaaactttgtcgtaccagaa 
tcaaagttaggaaacattgtgccagagtacaaagaaatcaataatcgcgtgaatgtagca 
acaaacaatccagcttcacaacaagttgataagcattttgttgctaaaggcccagaagta 
aatagat t tat tacgcaaaacaaagtaaac caccacttcattactacgcaaacccac tac 
aagaaagttattacttcatacaaatcaacacatgtacataaacatgtaaatcatgcaaag 
gattctattaataaacactttattgttaaaccatcagaatcgcctagatatacacatcca 
tctcaatctttaattatcaagcatcattttgcagttcctggatatcacgcgcataaattt 
gttacaccagggcatgctagcattaaaattaatcacttttgtgttgtgccacaaataaat 
agtttcaaggtaattccaccatatggtcacaattcacatcgtatgcatgtaccaagtttc 
caaaataacacaacagcaacacatcaaaatgctaaagtaaataaagcatatgactataaa 
tacttctattcttataaagtagttaaaggtgtgaagaaatatttctcattttcacaatca 
aatggttataaaattgggaaaccatcattaaatatcaaaaatgtaaattatcaatatgct 
gt tccaagt ta t agccc tacac ac t acg t tec tgaa tt taaggg tagc ttaccagcacca 
cgagta ' 
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43. 


tt'ggagcatacaattatgaaaatgagaacaattgctaaaaccagtttagcactagggctt 
ttaacaacaggcgcaattacagtaacgacgcaatcggtcaaagcagaaaaaatacaatca 
actaaagttgacaaagtaccaacgcttaaagcagagcgattagcaatgataaacataaca 
gcaggtgcaaattcagcgacaacacaagcagctaacacaagacaagaacgcacgcctaaa 
c tcgaaaaggcaccaaat ac taa tgaggaaaaaacc tcagcttccaaaatagaaaaaata 
tc acaacc taaacaagaagagcagaaaacgct taat a tatcagcaacgccagcgc c taaa 
caagaacaatcacaaacgacaaccgaatccacaacgccgaaaactaaagtgacaacacct 
ccatcaacaaacacgccacaaccaatgcaatctactaaatcagacacaccacaatctcca 
acca taaaacaagcacaaacagatatgac tec taaa tatgaagatt taagagegtat tat 
acaaaaccgagttttgaatttgaaaagcagtttggatttatgctcaaaccatggacgacg 
gt taggtt tatgaatgt ta ttccaaa taggt tea tctataaaatagct ttagt tggaaaa 
gatgagaaaaaatataaagatggaccttacgataatatcgatgtatttatcgttttagaa 
gacaataaatatcaattgaaaaaatattctgtcggtggcatcacgaagactaatagtaaa 
aaagttaatcacaaagtagaattaagcattactaaaaaagataatcaaggtatgatttca 
cgcgatgtttcagaatacatgattactaaggaagagatttccttgaaagagcttgatttt 
aaat tgagaaaacaac t ta ttgaaaaacataatc tttacggtaacatgggt tcaggaaca 
ategttattaaaatgaaaaaegg tgggaaatatacgt ttgaattacacaaaaaac tgcaa 
gagcatcgtatggcaggcactaatattgataacattgaagtgaatataaaa 


44. 


atgacaacaattaaaacatcaaacttaggattcccaagattaggtagaaaaagagaatgg 
aaaaaagccatcgaaagttattgggcaaagaagatttctaaagaagaattagatcaaaca 
ttaactgatctacataaagaaaatttattattacaaaagtactatcacttagatagcatc 
ccagt tgg tgatt tctctttata tgaccatatat tagataegtcat ta ttat tcaacatc 
a tccc tgaacgt t tccaaggaagaac tattgatgatgatttattat ttgata ttgc tege 
gg taat aaagaccatgttgcaagtgcacttataaaatggtttaacactaac tat cattac 
atcgtacctgaatgggacaatgttgagcctaaagtgagtcgcaatgtattattagatcgc 
tttaaatatgcccaatctttaaacgttaacgctcaccctgtcattgttggtccgattact 
tttgttaaattatcaaaaggcggtcaccaaacttttgaagaaaaagttaaaacgttatta 
ccactttataaagaagtgtttgaatcattaattgatgcaggtgctgagtacattcaagtt 
gatgagccaatcttagttacagacgacagegaaagctatgaaaatattacacgtgaagct 
tatgactatttcgaaaaagctggtgttgctaaaaaattagtcattcaaacatactttgaa 
eg tgeacate t taaat tcttaagttctttacctgttggtggtataggtttagact ttg tc 
catgataatggctataaccttaaacaaattgaagctggagattttgataaatcaaaaaca 
ttatacgctggaattattgatggtcgtaatgtatgggcaagtgacattgaagctaaaaaa 
gtcttaatcgataaattgttagcacacactaatgaacttgtcattcaaccatcatcttca 
ttattacatgttccagtatctttagatgatgaaacattagatacaagtgttggagaaggc 
ttaagctttgcaactgaaaaattagacgaattagatgcattgcgtcgcetatttaatcaa 
aacgatagtgttaaatatgataaattaaaagcacgttatgagcgtttccaaaatcaatca 
ttcaaaaacttagattatgatttcgaaagcgtgcgtacttcaagacaatcaccattcgcg 
caacgtattgaacaacaacaaaaacgtttgaacttaccggatttaccaacaacaactatt 
ggatcattcccacaaagccgagaagttcgaaaataccgtgcagattggaagaacaaacgc 
attacagacgaagcatatgaaacattcttaaaaaatgaaattgctcgatggattaaaatt 
caagaagacattggcttagatgtattagttcacggtgaatttgaacgtaatgacatggtt 
gaattcttcggagaaaaattacaaggtttcttagtaactaaattcggttgggtgcaatca 
r»^crcrtbcaGataccataaaaccaccaatcatttatcTataatataaaatcraaca?C9CCt 
ttaactgttgatgaaacagtttatgcacaaagcttaacagataaaccagttaaaggtatg 
ttaactggacctgtaacaattctaaactggtcatttgaacgtgttgatttaccacgtaaa 
gtcgttcaagatcaaattgctttagcaatcaacgaagaagtattagcacttgaagctgca 
ggaatcaaagttatccaagttgacgaacctgcattacgtgaaggcttaccattacgctct 
gaatatcacgaacaa tat cttaaagatgctgtt t ta teat t taaacttgcaacgtc t tea 
gttcgrtgatgaaactcaaatccatacacatatgtgttattctcaattcggtcaaatcatt 
catgctattcatgacttagatgctgatgttatttcaattgaaacatctcgtagccatggt 
gatttaattaaagactttgaagatattaattatgatttaggtattggtctaggtgtatat 
gatattcatagtccacgtattccaacaaaagaagaaattactacagcaatcaatcgttca 
c tacaacaaatcgaccgc tea ttattctgggtaaaccc tgac tgtggttt aaaaacgega 
aaagaagaagaagttaaagatgcattgactgtgcttgtgaatgctgttaaagctaaacgc 
caagaa 


45. 


atgagcgacacatataaaagc tacctagtagcagtac tatgcttcacagtcttagcaatt 
gtacttatgccgtttctatacttcactacagcatggtcaattgcgggattcgcaagtatc 
gcaacattcatattttataaagaatacttttatgaagaa 
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46. 


atqttaagaggacaagaagaaagaaagtatagtattagaaagtattcaataggcgtggtg 
tcagtgttagcggctacaatgtttgttgtgtcatcacatgaagcacaagcctcggaaaaa 
acatcaactaatgcagcggcacaaaaagaaacactaaatcaaccgggagaacaagggaac 
gcgataacgtcacatcaaatgcagtcaggaaagcaattagacgatatgcataaagagaat 
ggtaaaagtggaacagtgacagaaggtaaagatacgcttcaatcatcgaagcatcaatca 
acacaaaatagtaaaacaatcagaacgcaaaatgataatcaagtaaagcaagattctgaa 
cgacaaggttctaaacagtcacaccaaaataatgcgactaataatactgaacgtcaaaat 
gatcaggttcaaaatacccatcatgctgaacgtaatggatcacaatcgacaacgtcacaa 
tcgaatgatgttgataaatcacaaccatccattccggcacaaaaggtaatacccaatcat 
gataaagcagcaccaac t tcaactacacccccgtc taatgacaaaac tgcacctaaatca 
acaaaagcacaagatgcaaccacggacaaacatccaaatcaacaagatacacatcaacct 
gcgcatcaaatcatagatgcaaagcaagatgatactgttcgccaaagtgaacagaaacca 
caagttggcgatttaagtaaacatatcgatggtcaaaattccccagagaaaccgacagat 
aaaaatactgataataaacaactaatcaaagatgcgcttcaagcgcctaaaacacgttcg 
actacaaatgcagcagcagatgctaaaaaggttcgaccacttaaagcgaatcaagtacaa 
ccacttaacaaatatccagtcgtttttgtacatggatttttaggattagtaggcgataat 
gcacc tgc tt bata tccaaat tat tggggtggaaataaatttaaagttatcgaagaa t tg 
agaaagcaaggctataatgtacatcaagcaagtgtaagtgcatttggtagtaactatgat 
cgcgctgtagaactttattattacattaaaggtggtcgcgtagattatggcgcagcacat 
gcagctaaatacggacatgagcgctatggtaagacttataaaggaatcatgcctaattgg 
gaacctggtaaaaaggtacatcttgtagggcatagtatgggtggtcaaacaattcgttta 
atggaagagtt tt taagaaatggtaacaaagaagaaattgcc tatcataaagcgcatggt 
ggagaaatatcaccattattcactggtggtcataacaatatggttgcatcaatcacaaca 
ttagcaacaccacataatggttcacaagcagctgataagtttggaaatacagaagctgtt 
agaaaaatcatgttcgctttaaatcgatttatgggtaacaagtattcgaatatcgattta 
ggattaacgcaatggggctttaaacaattaccaaatgagagttacattgactatataaaa 
cgcgttagtaaaagcaaaatttggacatcagacgacaatgctgcctatgatttaacgtta 
gatggctctgcaaaattgaacaacatgacaagtatgaatcctaatattacgtatacgact 
tatacaggtgtatcatctcatactggtccattaggttatgaaaatcctgatttaggtaca 
tttttcttaatggctacaacgagtagaattattggtcatgatgcaagagaagaatggcgt 
aaaaatgatggtgtcgtaccagtgatttcgtcattacatccgtccaatcaaccatttgtt 
aatgttacgaatgatgaacctgccacacgcagaggtatctggcaagttaaaccaatcata 
caacmratgggat 




47. 


atgattcatctcattaaggggaagatgcatcatacagttttgtgtattcatttaaacaaa 
ggggttgctttaatgaatcaatatcattctaatgcacaacaaccaagtgcatggcgtttt 
tttgtctatagtttagtgggcatactatgtttctttattccttttacgattaatggtaac 
aacactattttcgtcgatcatgttcatctagccattcgctcaatcataggtccacttatg 
ccctatgttgcactgattatgattttaattggtacagcgttaccaatagtgagacgtact 
tttatgacttcaatcacaaacttggtcattacattatttaaagttgcaggtgcaatgatc 
ggtataatgtatgtatttaaaatcggtccatcaatactatttaaagctaactatggtccg 
tttttgtttgaaaaattaatgatgccattaagtatcttaattccagtaggtgcaattgcg 
ctttctttattagtgggctatggcttattagaatttgtcggtgtttatatggagcctatt 
atgagacctatttttaaaacaccaggaaaatccgctgtcgatgcagtggcttcgtttgtc 
ggcagttattccttaggattattgattactaatcgtgtctataagcaagggatgtacaac 
aaacgagaagccacgattattgcgactggcttttcaacagtttcagcaacttttatgatt 
atcgttgctaaaactttaggattaatgccgcattggaatttatacttttggataacttta 
gtcatcacatttgtcgtgactgcaattactgcatggctaccgccaatcagcaatgaatca 
acagaatattataacggacaagaaggagaacaagaagttgctattgaaggaagcagactg 
aaaactgcatatgcagaggcgatgaaacaaaatgcattaacaccatctctcgtgaagaac 
gtttgggacaatttgaaagacggtttagaaatgactgttggtattttaccttctatatta 
tcgattggttttttaggactgattgtagcgaactatacaccattcattgattggcttggc 
tatatcttctatccatttatttatattttcccaattgctgatcaggctttactagcaaaa 
gcg tcagcgat t tc tattg tagagatgtttc taccatctttgttagtaac taaagctgca 
atgagtactaaatttgtcgtcggtgtagtaagcgtatcagccattatctttttctcagca 
ttagtgccatgtatactagcaactgaaattaaaatacctgtctggaaactcatcatcatt 
tggtttttacgcgtggcgttgtcgctattaatcaccatccccgtcgctttacttattttt 
gga — 


48. 


atggttattatgaagaaaacaattttactgacgatgacaactcttactttatttagtatg 
tcgcctaactcggc tcaagca tatacgaatgatagcaaaacat tagaagaagcaaagaaa 
gcacacccaaacgcacagttcaaagtgaataaagacaccggcgcgtatacttatacatat 
gacaaaaacaacacgccaaacaacaatcatcaaaaccagtcacgtacaaacgacaatcat 
caacacgcaaatcaacgtgatcttaacaacaatcagtaccattcttcattaagtggtcag 
tatacgcacattaatgacgcaattgattcacacacaccgcctcaaacgtcaccaagcaat 
cctttgacaccagcaataccgaatgtcgaagacaatgacgatgaattaaataacgctttt 
tcaaaagataacaaagggcttattacaggcatcgatttagacgaattgtatgacgaatta 
caaa tcgccgaatt taatgacaaagcaaagaccgc tgacggtaaacc tttagca t taggt 
aacggtaaaatcattgatcagcctcttatcacaagtaagaacaacttatatactgctgga 
caatgtacatggtatgtctttgataaacgtgccaaagatggacacacgattagtacattt 
tggggagatgctaaaaac tgggcaggccaagc ttcaagcaatggct tcaaagtagataga 
cacccaacacgaggatcaattttacaaacagtaaatggtccatttggtcatgtagcctac 
gttgaaaaagttaatattgatggaagtattctaatttcagaaatgaactggattggtgaa 
tatatcgtttcatcaagaaccatctctacttcagaagtttcatcatataattacatccat 


49. 


t tggagg tatcg tc aa tgaagcc t ta ta tacaac t tgt tg tg 1 1 caagcaa tggt tacaa 
tacatcttgctcgtaacaaccattgtcatcgcactcgtacttattggtatcggttaccgt 
gtagcacatgacaacttcaaaataccgattaccattcaagatttagaccaaaccactgca 
tcaaaatcattcgtcaataaaattaaacaatctgactatgtaactattaaaaaagtcgat 
gaagatgaaagctatattgaagatgatgttactaaaaaggaagctattttaagtatgcaa 
at tec taaaggt t tc tctcaaaaat taaaagagaaccgt t taaaagaaacgatacagt ta 
tatggtagagatgactttataggtggtattgctgtagaaattgttagtagttcattatat 
gagcagcaaa t tec taacat tat t tatgaacacc t tgaggatatgaaacagcatcaatcc 
ategatge tatcaacaag tccta tea taaaca tacacc tgaatc taaaatcaaatttgtg 
tege t tac taaacaagcacaacac t c tatt tcaat tagc t taatc 1 1 1 gcggtgat t tta 
tttgttagcgctgttcaagtagtacttcattatcgtttaaaccaacaagcagcattgcaa 
cgattatcacaatatcatttaagccgtttcaaactatatagtacttatgtaatgacacat 
acgattttgttattgttggtactattggcagttagtctatatttgtctcaaccactcagc 
ttaatattttacttaaaatcactgttacttatattgatttatgagataggtatcgtcttt 
atcttattccatattcaaacaataagtcatcgattattcatgacatttatatatgcactt 
gctatgggtatcgtatacttgattattttcatg 
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50. 


atgattgaggtgacagagatgaacttttttgatatccataagattccgaacaaaggcatt 
ccattatcggtacaacgtaaattatggcttagaaacttcatgcaagctttcttcgtagtg 
ttctttgtttatatggctatgtatttaattcgaaacaactttaaggcggcacaaccgttt 
ttaaaagaggaaattggattatctacattagaacttggttatatcggattagcatttagt 
atcacgtacggtttaggaaaaacattacttggatattttgtcgatggacgtaacacaaaa 
cgtattatctcgttcttacttatcttatctgcgattacagttttaattatgggatttgtt 
ttaagttactttggttctgtaatgggattattaattgtactttggggacttaacggggtg 
ttccaatcagttggtggacctgcaagttattcaacgatttcaagatgggcgccaagaacg 
aaacgtggccgatac t taggat tc tggaataca tcacataatatcggtgg tgccatagca 
ggtggtg ttgcac 1 1 tgggg tgc taatg ta t tc b tccatggaaatgtt ataggga tgttc 
attttcccatcggtgattgcattacttattggtatcgcaacattatttatcggaaaagat 
gatccggaagaattaggatggaatcgtgctgaagaaatttgggaagagccggtcgataaa 
gaaaatattgattctcaaggtatgacgaaatgggagatctttaaaaaatatatcctggga 
aatcctgttatatggattctatgtgtttcaaacgtctttgtatacattgtacgaatcggt 
attgataactgggcaccgttatatgtgtcagagcatttacactttagtaaaggcgatgca 
gttaatacgatattc tact ttgaaattggtgcat tag ttgcaagtttattatggggctac 
gtatcagacttattaaaaggtcgtcgtgcaattgtagctattggctgtatgtttatgatt 
acatttgttgtcttattctacacaaatgctacaagtgtcatgatggttaacatttcattg 
tttgcat taggtgcgt taatc tttggtccgcaat tattaattggtgtatcat tgactggt 
tttgttcctaaaaatgccatcagtgtagcaaacggaatgacaggttcattcgcgtatcta 
ttcggtgactcaatggcgaaagttggtttggcggctattgctgatccaacacgtaacggt 
ttaaaca tc tt tggat atacattaagtggatggacagatgttttcatcgtcttc tatgtt 
gcat tat tcctaggca tgat tctattaggaatcg ttgctt tc tatgaagaaaagaaaa tt 
agaagtttaaaaatt 


51. 


atgacaaagaagaaaaacatattaaaagcaatcggtatttacagttttatagcgatgatg 
*• *• k a *- r* a ♦- ** t- a Y 1 a fnna txr*¥rt^rtettkt* a t~ f Verne* a f v f eee 1 1 aatccacrcr tacQ 

C C CgCCatCat C u ta wa dCCav ttit-l-y l»y y Qx»t* v. w wyyuai>LUVi»v i» muv»^**ayy 

aacttgtatggtgccaaaatgataccagacaatgcaacatttaaaaattatgcattctta 
ctattcgatgacagtagtcaatacctgacttggtataaaaatacgcttatcgtagcatct 
gcaaatgcactgtttagtgtgatatttgtcacgttaacagcatatgctttttctagatat 
cgctttgttggtcgtaaatacgggctgattacatttttgattttacaaatgttccctgta 
ttaatggcaatggtcgcaatctatattt tgctaaatacaat tggattattagattc ttta 
tttggactaacactggtatatattggtggatcaataccgatgaatgcctttttagtgaaa 
gg t tac t tcgatacgat tccaaaagaac ttgatgaatctgccaaaat tgatggtgcaggg 
catatgcgtattttcttacaaattatgcttccattagctaagccgattttagcagttgtt 
gctttgttcaattttatggggccatttatggactttatattacctaaaatactattaaga 
agtcctgaaaaattcacattagcagttggattgttcaactttattaatgataagtatgca 
aataatttcacagtgtttgcagcaggggcaattatgattgcagtacctatagcaatcgta 
ttcttgttcttgcaacgctatttagtatcaggtttaacaacaggtgcgacaaaaggt 


52. 


gtgatggaaaatagtacgaccgaagcgcgtaatgaagcgacgatgcatcttgatgaaatg 
actgtggaagaggctttaattacgatgaataaagaagatcagcaagtcccgttagcagtt 

ggtggacgattgatttatatcggtgcaggtacaagtggaaggttgggtgtcttagatgca 
gcggagtgtgtacctacattcaatactgaccctcatgaaattataggtattattgctggt 
ggacaacatgctatgacgatggctgtagaaggtgcggaagatcacaaaaaattagcggaa 
gaagatttgaaaaatatagatttaacatcaaaagatgtcgttataggaattgccgcgagt 
ggcaaaacgccatatgttataggcggtttaacatttgctaacacaatcggtgctacaaca 
gtatctatttcatgcaatgaacatgcagttataagtgaaattgcgcagtatccagtagaa 
gttaaagttggtccagaagtattaactggttcaacacgtttaaagtctggtacagcacaa 
aagttaattttaaatatgatttcaaccatcacaatggttggtgtcggaaaagtttacgat 
aacctcatgattgatgttaaagcaaccaatcaaaaactgatcgaccgttcagtgcgtatt 
attcaagaaatatgtgctatcacatatgatgaagcaatggcgttatatcaggtatctgag 
catgatgtgaaagttgcgacagttatgggtatgtgtggcatttctaaggaagaagcaaca 
agaeggttattaaacaatggtgacattgttaaacgagcaatcagagatagacaacct 


53. 


ttgcaatacataattcgttatattatgatgactttacaaatacatacagggggtattaat 

ttgaaaaagaaaaacatttattcaattcgtaaactaggtgtaggtattgcatctgtaact 

t taggtacattac ttata tctggtggcgtaacacctgctgcaaatgctgcgcaacacgat 

gaagctcaacaaaatgctttttatcaagtcttaaatatgcctaacttaaatgctgatcaa 

cgcaatggttttatccaaagccttaaagatgatccaagccaaagtgctaacgttttaggt 

gaagctcaaaaacttaatgactctcaagctccaaaagctgatgcgcaacaaaataacttc 

aacaaagatcaacaaagcgccttctatgaaatcttgaacatgcctaacttaaacgaagcg 

caacgtaacggcttcattcaaagtcttaaagaegacccaagccaaagcactaacgtttta 

ggtgaagctaaaaaattaaacgaatctcaagcaccgaaagctgataacaatttcaacaaa 

gaacaacaaaatgctttctatgaaatcttgaatatgcctaacttaaacgaagaacaacgc 

aatggtttcatccaaagcttaaaagatgacccaagccaaagtgctaacctattgtcagaa 

gctaaaaagttaaatgaatctcaagcaccgaaagcggataacaaattcaacaaagaacaa : 

caaaatgctttctatgaaatcttacatttacctaacttaaacgaagaacaacgcaatggt 

ttcatccaaagcc taaaagatgacccaagccaaagcgc taacc t tttagcagaagctaaa 

aagc taaat ga tgc t caagcaccaaaagc tgacaacaaat tcaacaaagaacaacaaaat 

gctttctatgaaattttacatttacctaacttaactgaagaacaacgtaacggcttcatc 

caaagccttaaagacgatccttcagtgagcaaagaaattttagcagaagctaaaaagcta 

aacgatgc tcaagcaccaaaagaggaagacaataacaagcc tggcaaagaagacaataac 

aagcc tggcaaagaagacaacaacaagcc tgg taaagaagacaacaacaagcc tggcaaa 

gaagacggcaacaagcctggtaaagaagacaacaaaaaacctggtaaagaagatggcaac 

aagcctggtaaagaagacaacaaaaaacctggtaaagaagacggcaacaagcctggcaaa 

gaagatggcaacaaacctggtaaagaagatggtaacggagtacatgtcgttaaacctggt 

ga tacag taaatgacattgcaaaagcaaacggcactac tgc tgacaaaa ttgctgcagat 

aacaaattagctgataaaaacatgatcaaacctggtcaagaacttgttgttgataagaag 

caaccagcaaaccatgcagatgctaacaaagctcaagcattaccagaaactggtgaagaa 

aatccattcatcggtacaactgtatttggtggattatcattagccttaggtgcagcgtta 

ttagctggacgtcgtcgcgaacta 
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54. 


ttggataaaaagtctgagaagcggggcattaaaatgacggtacaaagtgcatatatacat 
attccattttgtgtaagaatatgtacatattgtgatttcaataaatattttatacagaat 
caacctgtagatgagtacttagatgcactaatcacagaaatgtctacagcaaaatatagg 
atcttaaagaccatgtatgtaggtggcggcacaccaacggccctttctattaabcagttg 
gaaagattacttaaagcaatacgtgatacgtttacaatcacaggcgagtatacatttgaa 
gcaaatcctgatgagttaactaaagagaaagtccaactattagagaaatatggagtaaaa 
aggatttcaatgggcgttcaaacattcaagccggagttatcgtctgttttaggtagaacg 
cacaatactgaagatatttacacttcggtgttaaatgctaaaaacgcaggtattaaatca 
atcagtttagatttaatgtatcatttaccgaaacagacgattgaagattttgaacaaagt 
ttagatctagctttagatatggatattcaacatatttcgagttacggcttaatacttgaa 
cctaaaacccaattttataatatgtatagaaaaggcttgctcaaacttcctaatgaggat 
ttaggtgctgacatgtatcagttgctgatgtctaagatagaacaatcccctttccatcaa 
tacgaaatatctaattttgcattagatggccatgaatcagaacataataaggtttactgg 
tttaatgaggaatattatggatttggagcaggtgcaagtggttatgtagatggtgtgcgt 
tatacgaatatcaatccagtgaatcattatatcaaagctataaataaagaaagtaaagca 
att t tagtatcaaataaacct tc tt tgactgagagaatggaagaagaaatgtttc t tggg 
ttgcgtttaaatgaaggtgtgagbagtagtaggttcaaaaagaagtttgaccaatctatt 
gaaagtgtctttggtcaaacaataaataatttaaaagagaaggaattaattgtagaaaag 
aacgatgtgattgcacttacaaatagagggaaagtcataggtaatgaggtttttgaagct 

ttcctaataaatgat 


55. 


MRNlENIiNPGDSVDHFFLVHKATQG^ 
KPEEIVHVKOTrniYRGlJKQMKVNW 

Dl ENANLQRITRHLLKKYQ ERFYTYPAAS SHHHNFAS GLSYHVLTMLRIAKS I CDXYP LL 
NKSIX YSGI ILHDIGKVRKLSGPVATSYTVEG^LGHISIASDEVVBA^ 
LLRHMILSHHGKLEYGSPKLPYLIQ^ 
LENRRFYNPESLD 


56. 


MNKHHPKLRSFYSIRKSTLG^/ASVXVSTLFL ITSQHQ AQAAENTNTSDKI S RNQNNNATT 
TQPPKOTNQTQPATQPANTAKNyPAADESLKDAIKDPAIiE^ 

NETQYYHFF S rKDPADVYYTKKKAEVKI^IOTASTWKKKKV ¥ &NNQKLPVRLVS YS PVPK 

DHAYXRFPVSDGTQELKIVSSTQIDE^ 

NDQ S SSVASNQT17EOTSNQNTST3CNNANNQPQATT^ 

NSNGNTODKraffiSSNQSDVI^QYPPADBSLQ 

GERQFYHYASTVBPATVIFTKTGPIIELGIiKTASTWKKFKVYECT 

YAYIP^PVSNGTREViCrVSSXEYGENlHEDYDYTLMVFAQPITN^ 

LAPYHRAKII^ERQVYELEKLQ^ 

NDQLTDLQEAHFWFE SEENSTE SVMI3GFVEHPPYTATI^GQKYVVMKTKDDSYWKDLI VE 
GKRVTTVSKDPKNNSRTLI FPYXPI5KAVYNAXVKVWANIGYEGQ YHVRI INQDINTKDD 
DTSQNOT SEPLNVQTGQEGKVADTDVAENS STATNPKDASDKADVIBPBSDWKDADNNI 
DKDVQHEVDHLSDMSIINNHFDKY^^ 
NKNKDKVIQUmADKNNHTGKAAKIJDWKQNYr^ 
KTKEKAGTPSKEfiKl^QSKMLPOTXSE^ 


57. 


Msdfnhtdhsttsihsqt^ryrrpkfpwffc 

Gstvqtlamkggnqldgqskkfgtvhemiksvsptt^ 

BagvgsgviyqimmfiayivtimhxrLdganeirvtilhnkkgy 

EntkgiXaiqfanssk^tgdsvfanigriplglqfansvtsgiisasertidaettggiiUc 

Vsvlqtdaai^pgnsggalvding^vginsmkiaatqve 

HgkidxpsigigliiakdipeeereqlhtdredgiyvakadsdidUckgdiit^ 

KddvdlrsylyenWqpgesvtrvl^:^ 

dffr 


58. 


WQQQi^l"rri'PTTI^LTGEKVGEGEPTTEVTKEPVDB ITQ FGGEEVPQGHKDEFD PNL 
PIDGTEBVPGKPGIKOTETGKVVTPPVnDVTKHGP 
PGEKKVTQBGQTGEKTTTTPTTIOTLTGEKVGEGBPT^ 
KDEFTJPNLPircTEEVPGKPGIKNPETGEVVT^ 

APEIIPHGTREBIDPNLPBGETKVTPCKDGLKDPETGEII^EP 

DSDADSDSDADSDSDADSDSDADSDSDSDSDSDSDSDSDADSDSDADSI^DSDSDSDADS 

DSDADSDSBADSDSDADSDSDSDSDS^ 

DSDSDSDSDAD^SDSDSDSDSXIADSDSDSDSI^ 

DSD£n3SDSDSDSDM)SI>ADSDOT^SDSI>S^ 

DADSDSDSDSDSDADSDSDADSDSDADS© 

DADRDHOTKTDKPNNKEL PDTGNDAQNNGTLPG SLPTU^LGGIiFLVGRRRKNKNNEEK 


59. 


MKSLKTVIGMNNKEHIKSVT LAI^VLMSWLTYMVWNFSFDIAN^^ 

PMTAKMDTT IT PFQ I IHSKNDHPEGT IATV SNVNKLTKPLKNKEVKSVEHVRRDHNIIQ P 

DLNSDFILFD ]?TYDLPLSTYIX^VIiNMNAKVPN^ DHDADDNIVLYAI SKDRH 

DYVKLTTITKiroHFIiZ3ALAAVKKDMQPYTDI ITKKDTIDRTTHVFAPSKPEKLKrYRlSVF 

OTISVEXMNAII^DDSTIVRSSK5GVITYN^^ 

EETI PGTFDF I^^GGFLNEDFRLFSTNNQ SGEL^ • 
KGVF^YllRSLIiFTDVVLNSEnNKSLPKIiESVRS SLANNSDIN 
HNHIEVQINSELVPRWYVEYDGEWYVYNDGRLE 
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60. 


MSKROKAFHDSLANEKTRVRLYKSGKI^^ 

KKMTGYGI»KTT AVI GGAFTVNMLHD (XJAFAAST)APLTSEI2nX}S ETVGNQNSTTI EASTS 

TADSTSWKNSSSVG/TSNSDTVSSBXSEKVTSTTNSTSNQ^ 

DTKSVASTSSraQPIOTSTNQSTASl^SQST^ 

AMSTFASAATTTAVTANTITVNKDNLKQYMXTSG^ 

GTRIDSOTSFHFSGKVNLGNKYEGHGNGG^ 

GFKLOTYHNTSKPNSAAKANADPSNVAGGGAtt 

VOPTNNTFQDFD INYNGDTKVtflVKYAGOTWTRNI SDWI AKSGTTNFSLSMTASTGGATN 
LOOVOFGTF KYTKSAVTQVR YVDVTTGKDI IPPKT YSGNVDQWTIDNQQSALTAKGYNY 
TSVDSS YAST YNOTNKTVKMTNAGQSVTYYFTDVKAp^ BVGKTMNPIVLTTT 
DNGTGTVTNTVTGLPSGTLSYDSATNSIIGTPTKJGQSTVT^ 
DTTAPTVTPIOTQSSEVYSPISPIKIATQDNSG 
TNIGTOTISIVSTDASGNKTTTTFKYEVTRJ^SDSVSTSGS 

TSTSGSrVVSTSASTSKSTSVSI>SCSVSASKSLSTSESNSVSSSTSTSLVNSQSVSSS^ 
DSASKSTSLSDSISNSSSTEKSESI^S^SDSI^TSTSI^SLSllSTStSSLSKSQSLSTS 
I SGSSSTS ASLSDSTSNAISTSTSLSESASTSDSI SISNSIANSQSASTSKSDSQSTSIS 
LSTSDSKSMSTSBSLSDSTSTSGSVSGSLSIAASQSVSTSTSDSMSTSEIVSDSISTSGS 

LSASDSKSMSVSS SMSTSQSGSTSESLSDSQSTSDSDSKSLSQSTSQSGSTSTSTSTSAS 1 

VRTSBSQSTSGSMSASQSDSMSISTSFSDSTSDSKSASTASSESISQSASTSTSGSVSTS 

TSLSTSNSERTSTSMSDSTSI^TSESDSISESTSTSDSISEAISASESTFISLSESNSTS 

DSESQSASAFnSSSLSBOTS^STSESVSSSTSBSTSLSDSTSESGSTSTSLSNSTSGSTS 

XSTS^SISESTSTFKSESVSTSLST^STSLSJDSTSLSTSLSDS^SDSXSDSI^TSMSTS 

DSI STSKSDS ISTSTSLSGSTSESKSDSTSMS ISMSQSTSGSTSTSTSTSLSDSTSTSLS 

LSASMNQSGVDSNSASQSASNSTSTSTSESDSQSTSSYTSQSTSQSEOTSTSTSIiSDSTS 

ISKSTSQSGSVSTSASLSGSESESDSQSISTSASESTSESASTSLSDSTSTSNSGSASTS 

TSLSl^S^ESDLSSTSlCTSTSASMQSSEroSQSTSASLSDSLSTOTSl©MSTIASI^ 

TSVS^SESGSTSES^SESr^TSTSI^DSQSTSBSTSASGSASTSTSTSDSRSTSASTSTS 

mTOTSDSQSMSLSTSTSTSMSDSTSLSDSVSDSTSDSTSASTSGSMSVSISliSDSTSTS 

TSASEVMSASTSDSQSMSESVNDSESVSESNSEST)S^ 

ESVSESSSLSCSQSMSDSVSTSI^SSLSVSTSrtJlSSESVSESDSLSBSXSTSGSTSTSTS 
GSLSTSTSLSGSESVSBSTSLSDSISMSDSTSTSDST^ 

KSLSSSQSMSGSESTSTSVSDSQSSOTSNSQFDSMSISASESDSMOTSDSSSISGSNSTS 
TSIiSTSDSI^GSVSVSTSTSX^SISGSTSVSDSSSTSTOTSLSDS^C^QSTCTSASGS 
LSTSISTSMSMSASTSSSQSTSVSTSLSTSDSISDSTSISISGSQSWESESTSDSTSIS 
DSESLSTSDSDSTSTSTSDSTSGSTSTSISESLSTSGSG5TSVSDSTSMSESNSSSVSMS 
QDKSDSTSISBSESVSTSTS^SLSTSDSTSTSESLSTSMSGSQSISDSTSTSMSGSTSTS 
E SNSMHP SDSMSMHHTH STSTSRLSSEATTSTSE SQSTLSATa EVTtuiaKi'T PAQSEKRLP 
DTGDSIKQNGIjI^GVMTIfLVG^IWKRKroCKDENDQDDSQA 


61. 


MPKNKHj IYLL STTLVL PTIiVSPT AYAOTPQKDTTAKOT SHDSKKSMDDET SKDTTSKDI 
DKADKNCTPSNQDENNDKKFKT IDDSTSDSNNI IDF IYKNLPffUJINQIiLraNKYDDNYSLT 
TLIQNLFNIiNSDl SDYEQ PRNGEKSTITOSNKNSBNS IKNDTDTQSSKQ 
mOTSTSNKQPNSPKPTQPNQSNSQPASDDKANQKSS SI03NQSMSDSAIJ3SILDQYSEDA 
KKTQKDYASQSKKDKNEK SlWKNPQLPTXJDEIiKHKSKPAQST^NDVNQKITrRATS LFETD 
PSrSMmDSGQFlWVDSKDTRQFVKSIAKDAHRIGQDN^ 

AKSPNHNLFGIKGAFEGNSVPFNTLEADGNQLYS INAGFRKYPSTKESLKDYSIILIKNGI 
DG^T I YKPTWKSEADS YKDATSHLSKTYATDPNYAKKLNSI IKHYQLTQF 
KYERSIKDY1DDSSI)EFKPFREVSDSMPYPHG(K5TWYVYNRMKQFGTS 
• RAQYRDYQVSTTTPKRHAAVVFEAGQFGADQHYGHVAFVEKVNSIC 
SHRTXNAAAAEfiLSYITGK 


62. 


MRKFSRYAFTSMAALTIXSrLSPAAIxAIDSl(NKPANSD 

NVKNIYC^YAVTDVKTDKKGFTHYTI^PSV^ 

KVKPTKKWLSKDIIAADKAFKAVKIDKNKAK^ 

VTPEISHWKVKIDACTraiLEKMM»VKE^ IDGGFSLEDLT 
HOGKLSAF'SFTroQTGQATLITNEDENFVKDEQRAG^ • 
QGSPWSLTHVNNYGGQDNRNNAAVTC 
ETAIMjEYKDQSGALNESFSDVFGTm/DDE^ 

HMKDYVFTEKDNGGVHTNSGI PNKAAYNVIQAIGKSKSEQIYYIIALTEYLTSNSNFKIX2C 
DALYQAAKDLYDEQTAEQVYEAWNEVGVE 


63. 


MKKRIDYLSNKQNKYSIRRFT\KOTSV^ 
ADSEKNNMIETPQLNTTANDTSIil^ 
PTAIKN(^TAAKMQDQTVPQEANSQVD^ 
NAQGT SKPSTVRfTRAVRSIAVAEPVVNAADAK^ 

MAANFTVTDKVKSGD YFTAKLPD SLTGNGDVOT I 

LTKTYTFVFTDYVNNKENINGQ^ 

SPIAGIDKPNGAISTISSQIIGVDTASGQNTYXJQ^ 

SGKVSATDTKl^FEVtTOTSKI^DSYYADPlCJSNLKEVT 

ITKTTVVLVEGHYDNTGI^NLKTQVIQENVDF 

VKPKDPTPGPFVDPEPSPDPEPEPTPDPEPSPDPEPEPSPDPDPDSDSDSDSGSDSDSGS 
DSDSESDSDSDSDSDSDSDSDSESDSDSESDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 

DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 

DSDSDSDSBSDSDST3SDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 

KSn*PPNNEQKAPSNPKGEVNHSlIKVSKQHKTDALPETCT 

tiFRKRKQDHKEKA 


64. 


MKKTIMAS SLAVAIX5VTG YAAGTGHQAH^ 

DIHFVKDGFQYNFTSNGTTWSWSYEAANGQTAGF SNVAGADYTTS YNQGSNVQSVSYNAQ 
S SNSNVEAVS A PT YHNYS T STT S SSVRL SNGJ/TAGATG S SAAQIMAQRTGVS ASTWAAI I 
ARESNGQVTSLAYNPSGASGI^O/rKPGWGPTMIVDQ 


65. 


MGGYLIMKKTVTATXATAGLATIAFAGHDAQAAEQJ^^ 
HYTWTGNWNPSQLTG^n'YYYNNYNT^ 
GGSt^SYSTTSM^VHVTTTAAPSSNGRSIST^GYAS 
WGNASNWANAAASSGYTVNITrPKVGAIMQTTQGYYGHVAYVEG 
AGWTSRTI SANQAGS YNFIH 
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66. 


MANTIOCITLDITSMTCAACS^ 

Tl QHLGYGVAVETVELDITGMTCAACS SRIBKVLNKMDGVQ^IATVNLTTEQ AKVDYYP SE 
TDADKLVTRI QKIiG YDAS I KDNNKDQT SRKABALQHKLIKL 1 1 SAVL SL PLLMLMFWLF 
NMHT PALFTNPWFQF ILATPVQF I IGWQFYVGAYKNIJltXSGANMDVLVAVCTrSAAY^S I 
YEMVRWLNGSTTQPHLYFETSAVLITLI LFGKYLEAEIAKSQTTNAI/5ELLSLQAKEARIL 
KDGNEVMI PLiraVHVGITnJrVKPGEKIPV 1 PVEKNVDDTV 
IG STMNKNGTITOTATKVGGDT ALANI IKWEEAQ S SKAPI QRL»AD II SGYFVP IWGI A 
LLTFrwn^VTPGTTEPALVASISVLVIACT 
EFVERTHQIDTIVLDKTGTITNGRPVVTDYHGDNG^^ 
EKQLILTETTTFKAVPGHGIEATIDHHHILVGNR^ 
TAMLIAVNYSLTGIIAVAT/TVXDHAKDAIKQLHD^ 

TVIADI LPEEKAAQI AKLQQQGKKVAMVGDGVND^ALVKADIGIAIGTOT BAADI 
TILGGDLMLI PKAI YASKATIRNI RQNLFWAFG YNIAGI PIAALGLLAPWVAGAAMALS S 
VSVVTNALRLKKMRLEPRRKDA 


67. 


MFDS IRET IDYAVENNMS FAD IMVXEEM EI^GKSPJDEVRAQMKQI^DVMRIIAVIKGTTGD 

GVESWTGYTGHDAAKLRDYNETHH^ 

GTIPGALFIOjEXTHDLTESQMIDFLFTSAI^ 

AAAVAI FGGS P EASGHAMALAI SNLLGLVCD PVAGLVE I PCVMRNAI G SGNALI SAHLAIi 
AGIESRIPVDBVIEAMDKVGRl^PASLRETGL^ 


68. 


HEu^RYGIRKHKLGAASVFLGTMIVVGMGQDECEAA^ 
QTTAl^MWIEBTQSYNATVTEQPSNATQVTTBEAPKAVQAPOT 

EAKPQVKETTQ S QDNSGDQRQVDLTPKKATQNQ VABTOyEVAQPRT ASESKPT^VTRSADV 

ABAKBASNAKVETGTDVTSKVTVEIGS I EGHNOT?NICVBPHAGQRAVLKYKIiKFENGLHQG 

DYFI)FTLSNNVNTHGVSTARKVPE£KNGSVVMA^ 

I^n^IDPKTVQTfcOSOTlTSTLNE^ 

RFSHVAFIKPNNGXTTSVTVTGTL^^ 

SKFKEVTSl^GmJ3LONNGSYSI^E 

LYKYYYI^GYTLT^NGLVLYSNKAI«GNGKNGPI IQNNKFEYKEDTIKETLTGQYDKIILV 
TTVEEEYDSSTU3IDYHTAIDGGGGYVDGYXETIEETDS SAI DI D YHT AVD SEAGHVGGY 
TESSEESI^IDFEESTHEIISKHHADVVEYEEDTNPGGGQVT^ 

AVSDHTTVEDTKEYTTESNLI EI.VDELPEBHGQAO^PVEEITENNHHISHSGLGTENGHG 

NYDVIEEIBENSHVDIKSEIX3YEXsKX)NSGNQSFEEI)TEED 

IHGK2NRGEK2SFEEI)TERT)KFKYEHGGNI^ 


QFGGHNSVDFEEITrLPKVSGQNEGC^TIEEDTTPPIVPPTPPTPEVPSEPETPTP 
PSEPETPTPPTPEVPSEPETPTPPTPBWAEPGKPVPPAKEE 

EINEIO^VAPTKR^SKKSELPETGGEESTmGMLFGGLFSI LGLALLRRNKKNHKA 


69. 


TESKASETQTTTNNVimDETQSTC 

sekvadkettgtqvdiaqpswsexkpbmkrstdvtavae^ 
eegseivqhkqdtnvvnphnaervtlkykwkfgegikagdy stlrk 

WEIKS'nX^VMATGEIIGERKVRYTFKEYVQEKKT^TAE^ 
EVKIX5ETTVSKIFNIQYIX3GVRDNWGV^ 

VTGO^KGWKPGVNNPTVKVYKHIGSDDIiAE SVYAKLDDV SKFEI>VTDNMSIiDFDTNGGY 
SLNFNNIJ)QSKNYVIKxT2X3YYDS^ 

GIX5KDKLKEPIIEHSTP IELEFKSEPPV KKHELTGTIEESNDSKPIDFEYHTAVEGAEGH 

AEGTIETEEDSIHVDFE^THENSKHHADWBYEED^^^ 

IVTGAVSDHTTIEITrKEYTTESNLIEIOT 

l^GI^GVIEEIEENSHVDIKSEI^YEGGQNSGNQSF^EDTEE^ 

SVPQIHGQNNGNQSFEEOTEKDR^R^ 

KPNYQFGGHNSVDFEEDTLPQVSGHNEGQOT^ 

TPEVPSEPETPTPPTPEVPTEPGKPXPPAKEEPKKPSKPVEQGKVVTPVIE^^ 
PTECKAQSKKSELPETGGEESTNNGMLFGGLFS ILGLALLRRNKKNHKA 


70. 


MQMRDKKGPVNKRVDFLSNKLNKYS IRKFTVGTASIL IGSLMYIXITQQEAFJ^EIINI ENP 

TTLKDNVQSKEVKIEEVTNKOT 

VADVAEVQPKSSVTHmETPKVRKARSVDTC 

SVDIQKKPTDLGVSEVTRFWGNB SMGLIGALQIiKNKIDFSKIffiOTKVRVAMIHQSNOTG 

ADGWGFLFSKGNAEEYLTNGG I LGDKJGLWSGGFKIDTGYI YTS SMDKTEKQ AGQ GYRGY 

GAFVKNDSSGNSQWGENIDKSKTNFI^YAD^ 

RAEYAGKTWETSITDLGIiSKNQAYNFLITSSQRWGriNQGIN^^ 

APKTITELEKKVEEI PFKKKRKFNPD1APGTEEOTREGQKGEKTITO 

KGEPKEEITKDPINELTEYGPETIAPGHRDEFDPKLPTGEKEEVPGKP^ 

PPVDSVTKYGFVKGDSIVEKEEIPFXKERKFNPDLAP^ 

PLTGEIISKGBSKEEITKDPINELTEYGPETITPGHRDEFDPKLPTGEKEEVPGi^ 

PETGI)VVRPPVDSVTKYGPVKGDSIVEKEEIPFKKERKFOT 

ITTPTLKNPIiTGEIISKGESKEEITKDPIN^ 

PGKPGIKNPETGDWRP PVDSVTKYGPVKGDSIVEKEEI PFEKERKFNPDLAPGTEKVTR 
EGQKGEKTITTPTLKNPLTGEXI SKGESKEEITKDPVNELTEFGGEKIP^ FDPNL 


PTDQTEKVPGKPGIKIJPDTGKVIEEPVDDVIKHGPKT^ 
PGEERVKQEGQPGSKTITTPITVNPLTGEKV^ 
GPENPEKPSRPTHPSGPWPNNPGLSKDRAKPNGPWSMD^^ 
KRAELPKTGI^STQXGIiIFSSIIGIAGLMIJjARRRiQtl 


71. 


HKNKYISKLLVGAATITIATMIS1SK3E 
LKGITEEQRNQYIKTLREHPERAQEVFSESLKDSKNPD^ 
KNNYI AQIKENPDRSQQVWVESVQSSXAKE^ 
SKLPOTLRBKNmFVEKVSIEKMVRiffl^ 

PMDVKEHLQKQLDALVAQKBAEKKVAPKVEAPQIQSPQIEKPKVE SPKVEVPQIQSPKVE 

VPQb KJjIaj 1 1 yo i tK, US.b'MXtiX IfH LtLWi' X -t^> * !S,XLfl HJS.1 1 iHl I X A.XJMx&XiAd x VJ-iJ. VXj 

GS GS KS YI Q PLKVDDKNGYLAKS YAQVRNYVTE S II^nXSKVL YTF YQNPTLVKTAIKAQET 
A5SIKNTLSNLLSFWK 


72. 


MAVFSKEKKRGCIVVIETFKAWIDKDESGKVTPTFKQLS PTDLPKGDVLI KVHYSGINY 
KDAIJVTQDHNAVVKSYPMI PG IDLiAGTIVESEAPGFEKGEQVIVT S YDLGV SHYGGF SKY 
ARVKSEWI IKL P DTLTLEESMI YGTAG YT AGLAI ERLEKVGMNI EDG PVLVRGASGGVGT 
LAVIJMLNELGYKSniASTGKQDVSDQIi 
GGEGINYVTKRLI^SGSIAVXGOTAGNTYTTCSW 
RRLAKDIjaPEMiHEIKQVITFDELPEQLNKVlKHENKGRTVTDFGVDK 


73- 


tnOCLVTATTLTAGIGTALVGQAYHADAAEW 
GNLYTAGQCTWYVYDKVGGEIGSTWGNANNWAAAAQG^ 
HVAYVESVNSDGSVTI SEHNYSGGPFSVSSRTI SASBAGNYNYIHI 
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74. 


GNWHPSOI^QI^YYSYYYYNQYNNYNNYNNaYSYl^SR 

TOS YRTGQLGASYSTS SNNVQVTTTMAPS SNGRS I S SGYTSGRNL YTSGQCnYYVFBRVG 
GKI GSTWGNAS^WANAAARAGYTVNNT PKAGAIMQTTQGA YGHVAYVKSVNSNG SVRVSE 

MNYQYGPGWTSRTI SASQAAGYNFXH . 


75. 


MSMTYRIKKWQICLSTITLt^lAGVlTI^IGQBFRSVDKHQ IAVADTNVQTPDYEKLRWTWIiD 
VNYQYDKYDENNPIMKKKFDATffiKBATNLLKEMKTESGR^ 
RNIEKlAEAMRNPKTTljNTDSNKKKVKIiAI^^ 
TNLNWWDYEIGTPE^r.TMTLIIJ^ 

GGNLVDI SKVKLLECI IEEDK3)MMKKSIDSFNKVFTXVQDSATG 

DVPYTG AYGWLLEGI SQMMPMIKETPFNDKTQNIOTI^SWIDDGFMPLIYKGKMMDLS^ 

QRAISRENETSHSASATVMKSIXRIiSDAMDDSTKAKYKKIVKSSVESDSSVK 

SDIDKMKSLMTDNSI SKNGLTQQLK IYOTMDRVT YHNKBLDFAFGLSMT SKNVARYES IN 

GENLKGWHTGAGMSYLYNSDVKHYHI^^ 

VGGTKVDIX^HAJSIGMDFENQDKTLTAXKS^ 

KA^YTLYTDDKQTTNSDNQENNSVFTiEST^^ i 

NKSOKiyrQKTDEYYEVTQRllSNSDNKY^ 

DNBSVWAQVNySNSTQTFlJlNOTBWBvKAKGMF 

SKISMTGYSITNKNTSTSNESGVHFgLTK . — 


76. 


' HKDLKQFIjVXALVCX3VIAGLQAPLHI PQYPSMT I PRIVAILG 1 1 SAMLTFKDKQI SASLK 
FSALLINVLPLCGTFVASN 


77. 


VSREMSYHWFKKMLLSTSILILSSS SIX5IATHTVBAKDNLE4GBKPTI1JIiNHNITSPSVNS 
EMNNNETrOTPHBSNOTGNEGTC 

PKTOPDNPKPKPDPKPDPDKPKPNPDPKPDPDNPKPNPDPKPDPDKPKPNPDPKPDPDKP 

KFNPNPKPDPl^POTNPSPDPDQPGDSOT^ 

SQNPTGiroFVSQRPLALAI^YKYWPYILNQ 

YL^I^QQSNYPRFQYFlSIPLKSERYYRNrJ3EOVI^ 

PEPHEKDDFTVVlQCQEDNKICSASTAySKSWIiAI^ 

QRR _ 


78. 


MKNKKK^IASSLSCAILLMAA3?TQANSAHKDSQDQNKK^^ 

STAPDDIGKNGKITKRTETVYDEKTNIIiQNI^FDP I DDPTYDKNVLLVKKQGS IH SNLKF 
ESHKBEKNSt^KYPSEYHVDFQVKRNIUCra^ 

TKGIGRTS SNSYSKTISYNQQNYDTIASGKNNNWHVHWSVXANDLKYGG 
YRI^RIATVENPELSFASKYRYPALVRS GFNPKFLTYI^HSKSNEKTQFKVTYTRNQDIIi 
KNRPGIHYAPMLEKNKMQFLIVTYEVDWKNKTVKVV^ 


79. 


MYTRTATTSDSOKNITQ SLQFI^LTEPW i UKii'WF JJQ^KGTI G SGLRILDPNGYWNSTLR 

WPGSY SVSI QNVDDNNOTNVT^ 

SNYSETISYQQPSYRTLLDQSTSBOTVGV^^ 

SLTRNGNLWBKDNFTPKDKMP^m^SBGKSPEFE^^ 

IDWNRHGFWGYW SGENHVDKKEEKLSALYEVDWK^ 


80. 


WKFMNYPNGKPYKKNSAI DGGKRTAAF SNIE YGGRGMSEiEKD IEHSNTFYLKSDIAVIH 
KKPTPVQTVNVlOTKRSKAVINEAYFRTPSTTDYNGVyQGYY UJi<lSAJSJ?x*XJXJb:rS?PVMSS 
IHDHQVBBMKNAYQQKGIVFI^R^^ 
KNGYHIPYQYQPRLDYXiKAVDKLILDESEDRV 


81. 


VrroTKAALHGDVKLQNDKDHAKQ^ 

ALDQLMDALQQSIADKI^TRASSAYVNAEPONKK^SYDEAVQNAE^ I IAGLNNPTINKGNV 

SSATQAVISSKNALDGKTEKraOJDK^ 

KLTEAQAkNQAMEALRNSIQDG^C/TEA^ 

U)KAQVBQLTQAVNQAKDNLHGDQKLADDKQHAVTDI^ 

RGF^AQ5O^AEAKAIjD0AMQALRI^IQD QQQTES G skfinbdkpqkda YQAAVQNAKDLIN 

O/TGNPTLDKSQVEQLTQAVTTAKnNLHGDQKLARD^ 

INAAPTRTEVAQHVarATEIJ>HAi^^ 

AESITDPTOGSNANKDAVDQVLTKLQEKE^ 

ATAKQNIDQATKLQPIAELVDQATQLNQS^ 

QQDGFKGRII^SNDLNQIC^I^BAKALNRA^ 

QVYDETVDKAXQAI*DKSTGQNI/rAKS^^ 

LTHLNNAQRQLAIQQINNAETtiNKAS 

N^ENI^ANYDNAXANAAHEI^KVQGNAI AKAEAEQLKQN I IDAQNALNGDQNLANAXDK 

AKAFVNSLNGIiNQQQQDIAHKAINNADTVSI]^ 

EQTVNYOTMDNAKTNFDDAKRLANTI^ 

AKDKAI Q S mQ ALANKLKE1 EASNATDQDKIilAKNKAEELANS I INNINKAT SNQ AVSQV 

C5?AGNHAIEQVHANEIPKAKIDANKDVDKQVQALIDEXDRNF 

QQGHNGINNAMTKEBIEQA1Q\QIjAQALQDIKDLVKAKEDAKQD 

LTDKEKQAIJaSRINQIIiQQGHXDIXNAIfrKEAIEQAKER^ 

335KRVCja*IDBIDQNP^TDK^QALKI^ 

L qht imT.vg &Tn?n&TrMA TK AL AWAKRDOlMSNPDLTPEQKAKAIiKEIDEAEKRALQKVEN 

AOTIDQIJWIGLNLGIJDDIROTHVWEVDEQPAVNE 

DILAHINIiIDQLSAJSVIDTPSTATISDSLTAK^ 

QQ AXES I FjJAAQQKXNEINNSVTLTTiEQKEAAIAEVNKI^ Q 
QQE Q AH XEQFNPEQFT I EQ AKSNAI KS IEDAI QHMIDEIKARTDLTDKEKQEAIAKLNQL 
KEQAIQAIQRAQSIDEISEQLEQFKAQMKAANP^AKELAK^ . 
RNSEIGTAI)EKQAAMNQINEIVLETlRDI15NAHTLQOyEAA 
KQSSSTGNE^SHLTIGYGTAmPFNSSTIGHKKKIiDEDDD^ 

AIGWGI S GL.L AS FWFF I AKRRRKKDEEEELEXRDNNKD S I KET LDDTKHL PLLFAKRRR 
KEDEEDVTVEEKDSIJflNGESLDRV^^ 

SPZJ/FAKllRKEKEEIlVETTTS IESKDEDVPLLLAKKKNQKDNQSKDKK5ASKNTSKKVAA 
KKKKKKAKKNKK 
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82. 


MNQBVKNKIFSILKITFATAIJ?IFVAITLYIIEI^G 
QASLVILSMYDVII*SRAIiKMDISLGKVIiRVSYIINALNAIV^ 

IYSWRPPDKNNRFVGLYCTLVSCVEWIJ^VV^^ 
GLVSFIPGGFC^DLWLI/SFKTLG^ 
SAKKYIEG^FIPAXDVTSFUlSYQKrc^ 
LYDGNHLT YYILLAI HTSACHjLLLIiNWGI YK^ 
LITWIJaiFVLLWAFRRARRIJCRPVRMRNIV^ 

I BMHTSVLRYYFWLTI LI IAI I IGMXAWUDYQFSKVRI SSKIEDCBBI INQYGGNYLSH 

LI YSGDKQFFTNENKTAFLMYRYKAS SLWICTPLGDENAFDELLEAFYNYABYIiGYDVI 

FYQVTDQHMPLYHNFGNQFFKL6EEAI IDLTQFSTSGKKRRGFRATLNKFDELNI SFBI I 

EPPFST&INECiQHVSDLWLDNRQKMHFS^^ 

PT YFNDAI SVDL I RWLPELDL PLMIX^YLHMLLWSKBQGrYTKFlW^ 

IJlERlAGKvTEHFNGLYRTOI^TC 


83. 


MVALTLVGS AVTAHQVQ AAETTQDQTTNKNVI^ SGTQV 
YOD P AIVQPKT ANNKTGNAQV S QKVT3T AQVNGDTRANQ S ATTNNTQPVAKST STTAPKTN 
TlK/lWAGYSLVDDEDDNSBl^INPELIKSAAKPAALETQYKTAAP 
PKVTTFSASAQPRSVAATPKT SLPKYKPQVNSSI1©YIRKNNLKAPKI BED YTSYF PKYA 
YRNGVGRPBG1WHDTANDRSTINQEI SYMKNNYQNAFVHAFVDGDRI IETAPTDYLSWG 
VGAVG13P RF INVEIVHTHDYASFARSMNN^ 

AVSKYLGGTDHADPHGYLRSHNY S YDQLYDLINBKYliIKMGK\^PWGTQS u ri w i'P' 1TPSKP 

TTPSKPSTGKLTVAANNGVAQIKP/ENSGLYTWYDKTO 

FYLVQDY^GNKFGWTCCEGD^^ 

GSGIX^FKASKQQQIDKSIYLYGSVNGKSGWVSKAYLVDTAKPTPTPTPKPSTPT^ 
TVS SLNGVAQ INAKNNGLFTTVYDKTGKPTKEVQKTFAVW PT 
LIGWVKQGDVI YNNAKS PVNVMQTYTVKPGTKLYSVPWQTYKQEAGAV 
QQQIDKS IYLFtJIVNGKSG^SKAYLAVPAAP 
AQVKPNim^RASVYEKTAKNGAKyADRTFWrEK^ 
KDIjNVQNLGKEVKTTQKYTVNKSNNGLSMVP^ 

SLKAFIffiQPFAWKEQvTNGCWYTC 
IQAGIXJYKPQVQRVPGKWrGANFNDVKHAMOT 

QFIJCGKG^/LE^GAAFl^KAAQl^GINEVYLI SHALIiETGNOTSQIAKGADWNNKVVTNS 

NTKYHNVFGIAAYDNDPI^GIKYAKQAGWD^ 

WNP AHPGTH Q YATJDVDWANINAKI tKGYYDKIGEVGKYFDIPQYK 


84. 


MKGi^LKVSSLFVATLTTATijVS SPAANAI-oSKAI^ralrUU i\loor-Uy\- rixAyJxvaUiNiiixr' 
LEQREHAWILPNIiroKKQ ITOTTNGHYAPVT YI QVEAPTGTFXASGVWGia>TIjLTNKHV 
VBATHGDFttMjKAFPSAXNQDNYPNGGFTAE 

VFNBKNEVTGniWXGVPNEFNGAWINENVR^ 
LrTLTTQMNarTLTTLTTLIIQTMAJXIIC/riQMQLN 


85. 


MQKKVIAAI IGTS AI S AVAATQ ANAATTHTVKPGESVWAI SNKYGISIAKLKSLNNLTSN 
LIFPNQVIiKVSGSSNSTSNS SRPSfTNSGGGS YYTMJAGDSLSLIASKYGTTYQNIMRLNG 
LNNFFIYPGQKLKVSGTASS SNAASNSSRPSTKSGGGSYYTVQAGDSLSLIASXYGTTYQ 
KIMSIJiKHiNNFFIYPGQRIiKv^^ 

NRRAEIGKGI STYWWNANtMDNAAAADGYTIDNRPWGSIAO/^ 
GS ILVSEMNY&&APGILTYRWPAYGVNNYRYIH 


86. 


MNNKKTATNEIKGMI PNRLNKF S IRKYSVGTAS ILVGTTLIFGIjSGHBAKAAEHTNGELNQ 
SKNETTAPSEmTTKKVDSRQLKDNTOTAn^ 

QSTTKTSNVTTNDKS S'TTYSNFTI^SNLTQ AKDVSTTPKTTT XKPIHTjNRMAVNTVAAPQ 

QGTNVNDKVHFSNIDIAIDKGKVNC/rTGin^Fm 

KYGQYFRPGSVRLPSCTO^ILYNAQGNIIAKGIYDSTTNT^ 

VAFAKRKNATTDKTAYKMEVTLGKDT^ 

AYVNQPKNTYTKQTFVTNLTGYIO.^^ 

DVIYSMDNKTATTOLMKG^ STMIGKIDYTLDTDKTKYSWSNS 
YSNV1«K5SSTANGDQKKYNIX^YVWEDTNKD(^Q 

DENGKYQFTGDSliKxrJLO VKirb 1 Fiwi LirU LAW v^lUUAvlyoiAjiJl 1 i-tovii r\ u*\lJ\?irzx LuJ& 


GFYKTPKYSIXjDYVWTOSNKDGKQDSTEKGIKGVKV^^ j 
NLDSGKYKVIFEBOPAGLTQTGTNTTEDD^ 

DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDOTSDSDSDSDSDSDSDSDSDSDSDSD^SDSDSI^DSDAGKHTPAKPMSTV 
KDOHKTAKi^T.PETGSENI^SNNGTLFGGLFAAIiGSLIiI*FGR 


87. 


^XtlSSETKQEVLlKDVVMLAAIUJA^S 

QFTLHSESFPRIFRITSRDTNLIKISQANKISRQITNNEISLAEACT 
LPFKGFAAAMIAMSFLYLQGGPXraVLTAII^GSIXm, 
IGIIAVIGHTLIPTGDI^II IAAVMPIVHSVXrm 

WTfiaCTVO^^/T.TLV 


88. < 


VXAIMNVIIDFJtKENAMTFNKN^^ 

RLI_EAIiLTGmLTTOGLIFQTVIiNNAL^ 

ITFSLITLITVLVITSVLSCK*5fPVRI^ 

FGGFGDAEYS3WSIIAITFIIAIJFGIFIII^QLK3^QLGBI^SQSr/3ri^ 
ASMTTAINVAYVGIIGFIGMVI PQLIRKWQWKQSLGRQLAI^nOTGGQIMVMADFIGSHI 
LSPVQIPASI I IALIGI PVLFYMLI SQSKRLH 


89. 


MKKLAF AI T ATSGAAAFLTHHDAQ ASTQHTVQS GES LWS IAQKYNTSVES IKQNNQLX)NN 
LVFPGQVI SVGGSDAQlWSOTSPQAGSASSHWQAGESIOTI ASRYGVSVDQLMAANNLR 
GYLIMPKQTLQI PNGGSGGTTPTATTGSNGNAS SF1^QNLYTAGQOTV?YVFDRRAQAGS P 
ISTYWSDAKYWAGNAANDGYQVNNTPSVGS IMQS 
YTYGPYNMNYRTIPASBVSSYAFIH 


90. 


MPD S IT I ID KNKYXDVVLI AGRILLE SGAETYRVEDTMNRIAKS YGIJINTYS FVS ST AI I 
FSLNDRTSTRLIKVQERTTDLEKI ALTNS LSRKI SNKELTIDEAKSEFI HLQHASLQYSF 
LTNFFAAAI ACGFFLFMFtaGVASDCWl AVI AGKM A^ 
ISIAATFTKIXSIAT^DIITIASVMPLVPGILITNAI^ 
AXGAGVArVLLII 
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91. 


MGFLSKILDGNNKBIKQI/SKliMlKVI^ 
tTOYLDKILPBAYALVREGSKKVFNOTPYKVQIMG^ 

YLNAIiAGRGVHVI TVNEYLS SVQSKEMAKLYNPLGLTVGIiNLNSKTTEEKREAYAQDrrY 
STNNBI^FDYIJUJNMVNYSKDRVMRPLH^ 

TOANVFAKMLKQDEDYKYDEK3^VHLTEQGA^ SHINTAL 
RAHVTIXJRDVDYMWDGEVLIWQFTC^^ 

ITFQNYFRMYinCLACMrGTAKTBEKEFRNIYNMrVTQI PTNKPVQRNDKS DLIYI SQKGK 
FDAVVEEVVEKHKAGQPVLLGTVA^ 

GQKG AVT IATNMAGRGTD IKLGEGVEELGGLAVI GTERHES RRIDDQLRGRSGRQGDKGD 
SRFYLSLQDELMIRFGSERLQKMMSRLGIJ)DSTPIESK^^ 

R I US YDEVLRKQREI I YNERNS IIDEEDSS QVVD AMLRSTLQRS INYYTNT ADDE PE YQ P 

FIDYIlTOIFtiQEGDITEDDrKGKDAEDIPBWWAKIEAAYQSQra 

RSIDSHOTDHIDTMDQLRQGIHI^SYAQQOT^ 

SWQVEDNIEREKTTBFGEAKHVSAEDGKEKVKPKPIVKGDQ^ 

HGK 


| 92. 


MRESMSNQNYDYNKNEIX3SKKKMSTTAKWS IATVIi FA YVDH SNKAKERM 
LNEQKQEQKEKHOKENAEXEHKKXQQBE^ 
TKQRPAKEENDDKASKDESKDKDDRASQDKSDI^QKKTO^ 
NQQNNQSNQQAKPQAPQQNSQSTTNKQNKANDK 


93. 


MNMKKKEKHAIRKKSIGVASVLVGTM 

SVSAAPKTDOTNVStflTCrSSNTI^^ 

TTNQAOTPATTQSSOTNAEEXAJNQTS^ 

EATPSNNBSAPQSTEASMQVVNQAVOTSA 

VGIDSGTTVYPHQAGYVKLNYGFSVPNSAVKGDTFKIT\^ 

DQVTiANGVIDSDGNVIYTFTDYVNTKDDTO 

ANKTVLVDYEKYGKFYtaSIKGTIDQIDKTim^ 

DSNALIDQQNTSIKVYKVDNAADICTSYFVOTE^ 

DQ ITTPYrWVI>rcHXDPNSKGDLALRSTL YG YNSNI IWRSMSVTONEVAFNNGSGSGDG1D 

KPWPEQPDEPGEIEPIPEDSDSDPGSDSGSDSNSDSGSDSGSDSTSDSGSDSASDSDSA 

SDSDSASDSDSASDSDSASDSDSDNDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSD 

SDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSD 

SDSDSDSDSDSDSOSI^SDSDSDSDSDSr^SDSDSDSDSDSDSDSASDSDSDSDSDSD 

SDSDSDSDSDSDSDSDSDSDSDSDSDSBSDSDSESDSDSDSDSDSDSDSDSDSDSDSASD 

SDSGSDSDSSSDSDSESDSNSDSESGSNNB^ 

SEBEANTSnLIWGLLASIGSLLLFRRKKENKDKK 


94. 


MNSNHAKASVTESVDKKFWPE SGINKT I PAYDEFKNS PKV1WSNLTDNKNFVASEDKLN 
KIADSSAASKIVDKNFVVPHSKIX2NIWEY^ 

NRFITQftK^NHHPITTQTHYKKVITSYKSTHVH^ ■ 
SQSLI IKHHFAVPGYHAHKFVTPGHAS IKINHFCVVPQINSFKVIPPYGHNSHRMHVPSF 
QNKnTTATHQNAKVNKAYDYKYF^SYKWKGVKICYF 
VP SYSPTHYVPEFKGSLPAPKV 


95. 


LEHTXMKMRTIAKTSIjAIiGIXTTGAlWTTQSVKAE 

AGANSATTQAANTRQERTPKIiEKAPimaEEKTSASKIEKI SQPKQ EEQKTLNI SATPAPK 
QEQSQTTTESTTPKTKVTTPPSTOTPQP^STKSayTPQ 

TKPSF EFEKQFGFMLKPWTTVRFMNVT PNRF I YKIALVGKDEKKYKIX3FYDNXDVF IVLE 

D^YQLKKYSVGGITKTNSKKVMWKVELSITKKD 

KLRKQLIEKHNLYGNMGSGTIVIKMKNGGKYTFELHKKLQE^ 


96. 


MraiKrSNLGFPRLGRKREWKKAIESYWAKKISKE^ 

PVGDFSLYDHILDTSU^FiniPERFQCSRTIDI^ 

rVPEWENVEPOTSRNVLIJ)^ 

PLYKEVFESLlDAGAEYTQVDEPXLVTDDSESYHimTlEAYDYFE 

RAHIiKFIiSSIiPVGGIGIiDFVHDNGYNIiKQIEAGDFDKSKT 

VI^DKLIJ^TNELVIQPSSSLiaVPVS^ 

NDSVKYDKLKARYERFQNQSFKNLnYD^ 

GSFPQSREVRKYRADWKNKRITOBAYETFLKKE^ 

EFFGEIOXK^LVTKFGWVQ^GSRAVKPPIIYGDVKWTAPLTTO 

LTGPVTILNWSFERVDLPRKVVQDQIAIAINEEV^^ 

EYHEQ YLKDAVLSFKLAT SSVRDETQIHTHMCYSQFGQ I THAIHDLDADVT SIETSRSHG 

DLIKDFEDIimiLGIGLGVYDIHSPRIPTK^ITTAINRSLQQI^ 

KEEEVKDALTVLVNAVKAKRQE 


97. 


MSDTYKSYTjVAVLCFTVLAIVLMFFLY^ iatfi fykbyf yee 


98. 


MLRGQEERJCYSIRKYSIGWSVLAAOWFWSSHE^^ 

A1TSHQMQSGKQIJ)I3«HKENGXSGTVTEGKDTLQS SKHQSTQNSKTIRTQNDNC2VKQDSE 
RQGSKQSHQM^TNNTERQND<^QNTHHAERNGSQSOT 

DKAAPT STTP PSNDKTAPKSTKAQDATTDKH PNQQDTHQ PAHQI IDAKQDDTVRQ SEQKP 

QVGDLSKHlDGQNSPEKPTT)Kin?DNKQLXKDALQAPK^ 

PLNKYPVVFVHGFLGLVGDNAPA^ 

RAVELYYYIKGGRVDYGAAHAAKYGHERYGKTYKGIMPtMEPGKKVm 

MEJEFLRNGNKEEIAYHKAHGGEISPLFTGGHt^^ 

RECIMFAIiNRFMGNKYSOTDIX5LTQWGFKQLPNESYIDYIKR^ 

DGSAKLfttlOTSMNPNITYTTYT^ IGHDAREEWR 
KNDGWPVT SSUO^SNQPFVIWTNDEPATRRGIWQVKPIIQGWD 


99. 


MIHLIKGKMHHTVLCTHLNKGVA^ PFTINGN 
m'lFVDHVHLAIRSIIGPLMPYVALIMILIGTAI^IVRRTFM 

GIMYVFKIGPSILFKANYGPFLFEKLMMPLS ILIPVGAIALSLLVGYGLLEFVGVYMEPI 
MRPIFlCrPGKSAVEAVASFVGSYSI^LITNRV^ 

IV^KTLGXtMPHWNLYFT^TLVITFVVTAITAWLPPI SNESTEYYNGQEGEQEVAIEGSRL 

KTAYAEAMK©JALTPSLVKNVVTONLKIX3LEMTVGILPS II»SIGFLGI*IVANYT PFTDWLG 

YIFYPFIYIFPIADQAlJxAXASAISIVEMFL^^ 

LVPCI LATE IKI PVWKLI I IWFLRVALSLLIT1 PVALLIFG 


100. 


MV IMKKT I LLTMTTLTLFS MSPNSAQAYTl^SKTLRFJ^KECAH PNAQFKVNKDTG AYTYTY 
DKNNT PNNNHQNQS RTNDNHQRANQ RDLNNNQYHSS L SIG QYTH IND AID S HTP PQT S PSN 
PLT'PAI PNVEDITODBLNNAFSKDNKGLITGIDLDEL YDELQ IAEFNDKAKTADGKPLALG 
KGKI I DQPLITSKNNL YTAGQCTWYVFDKRAKDGHTI STFWGD AKNWAGQAS SNGFKVDR 

HPTRGS ILQTWGPFGHVAYVEKVNIDGS ILI SEMNVJIGE YXVSSRT I S ASEVS SYNYIH | 
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! 101. 


MKVSSMKPYIQLVVFKQWLQYIIiVTO 

SECSFVNKIKQSDYVTIKKVDEDESYIEDDVTKKEAILSMQI PKCFSOKLKENRLKETIQI* 
YGRDDPI G8IAVEIVS SSLYBQQI PNI I YBHIJSnMKQHQSinAIKKSYHKHTPESKIKFV 
SLTKQAQHSISISLIFAVILFVSAVQWiaYRI^^ 
TILIjlivLIAVSLYI£QPLSI.IFYlJ^^ 

AMGIVYLIIFM , — 


102, 


MIEVTEMNF FDIHKI FNKG I PI>SVQRKLWIJtNFMQ A?FVVFFVYMAMYliI RNNKKaAQPF 

LKEElGLSTrJEHJGYIGIJWFSITYGI^^ 

I^YFGSVMGIiLIVLWGIJ^GVFQSVGGPASYSTISRWAPRT^ 

GGVALWGANVFTHGWIGMFIFPSVIALLIGIATI^ 

BNIDS0<^K^IFKKYT1X3NPVIWILCVSNVFVYIV^ 

V^FYFBIGALVASIXWGWSDLLKGRRAIVAI 

PALGALIFGPQMiIGVS LTGFVPKNAISVANGMI^PAYLFGDSMAKVGIJAIADPTRrjG 
IJIIFGYTLSGWTDWlVFYVALPl^^LJ^IVAFTfEBKKIRSIjKl 


103. 


OTKKKNIUCAIGIYSFIAMMFVIILYPLLW^ ! 
LFDMSQYXTWYKSrTLIVASAIBtf^SVIFW^ 

LMAMVAI YI LLNTIG LLDS LFGLTLVYXGG S I PMNAFLVKGYFDT IPKELDES AKID GAG 

HMRIFLQIMIiPIiAKPILAVVAI*FNFMGPFMDFILP^ 

NNFTVF AAGA IMXAVPI AXVF LFLQRYLVS GLTTGATKG 


104. 


MKENSTTBARNEATMHLDEMTVEEALITMN^ X iu<- 
GGRLI YTGAGTSGRLG^/LDAAE<OTTFNTDPHEI IGIIAGGQHAMTMAVEQABDHKKLAE 
EDLKNIDLTSKDWIGI AMGKTPYVIGGLTFANTIQATTVSISCNBHAVISEIAQyPVE 
VKVGPEVLTGSTRLKSOTAQKLILNMI STITMVGVGKVHfDNLMIDVKATNQKLIDRSVRl 
I0B I CMTYDEAMAIiYQVSEHDVKVATVMGMCGI SKEEATRRLLNNGDIVKRAIRDRQP 


105. 


LQYI IRYZMBCTLQIHTGGINLKKKNXYS IRKLGVGIASVTLGTLLI SGGVTPAANAAQHD 

BAQ QNAFYQVLNMPlsrLNADQRNGF IQSLKDDPSQSANVIXSKAQKLNDSQAPKADAO^NNF 

tOCDQQSAFYEILNMPNLNEAQRNGF 

BQQNAFYEILNMPNLNEEQRNGFIQSLKDDPSQSAN^ 

QNAFYEILHLPNLNKEQRNGFIQSLKnDPSOS^ 

AFYEILHIJNLTEE^RNGFIQSLKDDPSVSESE^^ 

KPGKBDNNKPGKBDNNKPGIGiDGBIKPGKE^ 

EIX3NKPGKEIX5NGVHVVKPGBTVNDIAK^ KPGQELWDKK. 
QPANHADANKAQAIiPETGEENPFI GTTVFGGLSLAIX3AALLAGRRREL 


106. 


MDKKSEECRGIKMIVQSAYIHIPFCVRICTYCDFNKy^ 

IIXTMWGGGTPTALS INQI^RIJ^KAIRDTFTrTG 

RISMGVQTF^ELLSVLGRTHlTrEDIY^ 

LDIJtfJDIffilQiniSSYt^Il^PKTQFYI^^ 

YEI SNFALDGHESEHNKVYWFNEETYYGFGAGASGYVDGVRYTN^ 

NDVIALTNRGKVIGNEVFEAFIiIND 


107. 


atgaatgtattagtaattggtgctggtggacgagaacatgcacttgcatataaacttaat 
caatcgaatctagttaaacaagtgtttgtcattccaggtaatgaggcaatgacacctata 
gctgaagtacacactgaaatttcagaacctgatcatcaagcgatactagattttgctaaa 
cggcaaaatgttgattgggtagttataggtccagaacagccgctaattgatggattagca 
gacattttacgagcgaatggtttcaaagtgtttggtccaaataagcaagcagctcaaatc 
gaaggctcaaaattatttgctaaaaagataatggaaaaatataatattccaactgctgat 
tataaagaagttgagcgaaaaaaggatgctttaacatatattgaaaactgtgaattgccc 

gttgttgtcaagaaagatgggttagctgctgggaaaggcgttattattgcagatactatt i 

gaagcay CCo.y acly uy c uci uuy agab u»Ly uctuy y i*y dLyaayaay aay y uau uy u uy i-a, 

tttgaaacgtttttagaaggtgaagagttctcgc taatgacatt tgt taatggtgattta 
gcagtacctttcgactgtattgcacaagatcataaacgcgcatttgatcatgatgaagga 
ccaaatac tgg tgg ta t gggggc 1 1 at tgtccagtaccaca tat Cagtgacgatgt 1 1 ta 
aaacttacaaatgaaacaattgcacaacccattgcaaaggcaatgcttaatgaaggttat 
caattcttcggtgtattatacattggtgctattttaactaaagatggtccaaaagtaata 
gaat t taa tgcccgt 1 1 tggtga tec t gaagctcaagtat tattaag tcgcatggaaagt 
gatt taatgeagea ta t ta ttgat t tagatgaaggaaaaegtae tgaat tcaaatggaaa 

aatgaatctattgtaggggtcatgttggcatcaaaaggatatcctgatgcatatgaaaaa j 
gggcataaagtaagtggctttgatttaaatgaaaactattttgttagtggattaaagaag 
.caaggtgatacctttgttacttcaggtggtagagttatacttgccatcggaaaaggtgac 
aatgtacaagatgcacagcgagacgcatacaaaaaagtatcacaaatacaaagtgaccat 
ttattctatcgtcatgacattgcgaataaagcactacaacttaaa 


108. 


MNVLVTGAGGREHALAYKLNQ SNLVKQVFVI PGNRAMTPIAEVHTEI SE PDHQAILDFAK 
RQNVDWVVIGPBQPIjIDGLADILRAIIGFKVF^ 

YKEVERKKDALTYI ENCKLPVVVKKDGIiAAGJCGVXIADTI EAARSAIEIMYGDEEEGTW 

FETFLEGEEFSI^TFVNGDLAVP fdct aqdhkrafdhdeg pntggmgaycpvphi sddvl 

KLTWETIAQP IAKAMLNEGYQFFGVLYI GAI LTKDGPKVI EFNARFGDP EAQVLLSRME S 
DLMQHIIDLDEGKRTEFTCWKiraSrVGVMLAS 

CGDTFVTSGGTIVILAIGKGDNVQDAQRDAYKKVSQ . 


109. 

• 


at gcaaccacatt t aa tatg tc tagac ttagaeggaaca t tat taaacga taacaaagaa 
g^^^-fc^g^^^g^tPt^ct^aac^agtra frtflflflfcg^atfcacaacaacgtgg9cacc3frafctatg 
attgcgactggcagaccttatcgtgcaagtcaaatgtattatcatgaattaaatttaacg 
acaccaattgttaattttaatggcgcttacgtacatcaccctaaagataaaaacttcaaa 
ac t tgccatgaaat t ttagat ttaggcatcgcacaaaacattattcaaggattacaacaa 
tatcaagtatcgaatattatagcagaagtgaaagattatgttttcattaacaatcatgat 
ccaagattatttgaaggtttttcaatgggtaatccaagaattcaaactggtaatttactt 
gtccacttgaaagaatcccctacctcaattttaattgaagccgaagaaagtaaaatacct 
gaaatcaaaaatatgcttactcatttttatgccgatcatattgagcatcgacgctggggc 
gcaccattccctgtcattgaaattgtaaaacttggtattaataaagcaagaggcattgag 
caagt tagacaat 1 1 1 taaatat tgaccgaaataatattat tgcattcggtgatgaagat 
aatgatattgaaatgattgagtacgcgcgtcacggtgttgctatggaaaatggtttgcaa 
gaacttaaagatgtagcgaacaatattacattcaacaataatgaagatggcattggtcga 
tatttgaatgatttctttaatttaaatattagatattactgt 


no. 


MQPHLICX>DLIX3TIJjNDNKEISSYTKQVLKFXOQ 

TP IVNFNGAYVHHPKDKNFKTCHEILDLGI AQNI IQGI^QQYQVSNI IAEVKDYVFH3NHD 
PRLFEGFSMGNPRI QTGNLLVHLKES PTSILIEAEESKI PEIKNMLTHFYADHIEHRRWG 
APFPVIEJVKIX3IHKARGIEQVRQFI^DRj^ 
ELKDVANNITFNNNEDGIGRYIjNDFFNLNIRYYC 
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111. 


g tgaaaccaatggc taagtc taatagtaaagacatcgt tt taattggagccggtgtact t 
agcacaacatttggttcaatgttaaaagaaattgagccagactggaatatccacgtttac 
gaacgcttggatcgtcctgcaatcgaaagttcaaacgaaagaaataatgctggtacgggt 
catgcagcattacgtgagttgaactacacagttttacaacctgatggttctatcgacatc 
gaaaaagcgaaagtga t taacgaagag tt tgagatt tcaaaacaat tctgggg tcac tta 
gtgaaaagcggtagcatcgagaacccaagagaatttatcaatccattaccacacatcagt 
tatg t tagaggtaaaaacaa tgttaaattc tt aaaagatcgttacgaagcgatgaaagc t 
ttccctatgttcgataatatcgaatatactgaagacatcgaagtaatgaaaaaatggatt 
ccattgatgatgaaaggccgtgaagataaccctggtatcatggcggcaagtaaaattgac 
gaaggtacagatgtaaacttcggtgaattaacacgtaaaatggctaaaagcattgaagca 
catccaaatgctacagtgcaatttaaccatgaagttgttgattttgaacaattatcaaat 
ggtcaatgggaagttactgttaaaaatcgcctaactggtgagaaattcaaacaagtaact 
gactacgtattcatcggtgctggcggtggagcaattccattattacaaaaaacaggtatc 
c c tgaaagt aaaca 1 1 tgggtggat tccc ta tcagtgg tcaa t tc t tagc 1 1 gtacaaac 
ccacaagttattgaacaacacgatgccaaagtttatggtaaagagccacctggtacacca 
ccaatgactgtacctcatttagatacgcgttacattgatggtcaaagaacattattattt 
ggaccatttgctaatgttggacctaaattcttgaaaaatggttctaacttagatttattc 
aagtctgttaaaacatacaacattacaactttattagcagcagcagttaaaaacttacct 
ttaattaaatactcatttgaccaagtaattatgacaaaagaaggttgtatgaaccactta 
cgtactttctatccagaagcacgtaatgaagattggcaattatacactgetggtaaacgt 
gtacaagttatcaaagatacacctgaacacggtaaaggattcatccaattcggtacagaa 
gtggt taac tcacaagaccacac tgtaat tgca ttattaggtgaatcaccaggggcttca 
c^*- f.—- irr *- *-4-r*ncr¥ *-/rr»rrt- ha<xaatrfcafc.feacraaeCTfcaact tccc tcraatiacaaaac tcraa 
tgggcafcctaaaattaagaaaatgattccatcatacggtgaatcattaattgaagacgaa 
aaattaatgagaaaaatccgtaaacaaacttcaaaagacttagaattaggttactacgaa 
aac 


112. 


MKPMAKSNSKDIVLIGAGVLSTTFGSML^ 

HAALCELNYTVLQPDGS IDXEKAKVINEEFEI SKQFWGHLVKSGS IENPREFINPLPHI S 

YWGKNNVKFLKDRYEAMKAFPMFIJNIBYTEDIBVMK^ 

EGTDVNFGELTRKMAKSI SAHPMATV^FNHEVV^ 

DYVFIGAGGGMPUiQKTGIPESKHLGGFPISGQFLA^^ 

PMTVPHLDTRYXDGQRTLLTOPFANVGPKFXiK^ 

LIKYSFIX2VI1CTKEGCMNHLRTF^ 

WtfSQDHTVTALLGESPtyiSTSVSV^ IEDE 
KLMRKIRKQTSKDLELGYYEN 


113. 


atgc tagaggcacaat 1 1 1 ttac tga tac tggac aaca tagaga taagaa tgaagatgcg 
ggtggtattttttataatcaaactaatcaacaacttttagttctgtgtgatggtatgggt 
ggccataaagcaggagaagttgcaagtaaatttgttacagatgagttgaaatcccgtttt 

gq,q.jjl_ \}J flfiTiTi L*\» Lwa OCiy GlCK^cic* ^-ci cicty <-» i»y aaaa ^y y v- wy »--y wa.>«Qa i><* uawnta 

gatataaattttcagttatatcactatgcacaagaaaatgcagaatataaaggtatgggt 
acaacatgtgtttgtgcacttgtttttgaaaaatcagttgtgatagcaaatgtcggtgat 
tctagagcctatgttattaatagtcgacaaattgaacaaattactagtgatcactcattt 
gttaatcatcttgttttaacgggtcaaattacgccggaagaagcatttacacatccacaa 
cgtaatattattacgaaggtgatgggcacagataaacgtgtgagtccagatttgtttatt 
aagcgattaaatttttatgattatttattattaaattcagatggattaactgattatgtt 
aaagacaatgaaattaagcgtttgttagtaaaagaaggtacaatagaagatcatggtgat 
caattaatgcaattggcattagataaccattcgaaagataacgttactttcatactcgcg 
gc tat tgaaggtgataaagta 


114. 


raat^tghrdkndaggyntnvcdgragghkagvaslcv^dlcs ranhanwrimkdnyhyanayk 
gmg t tcvcavkswanvgdarayvnsrtsdhsviUivtgt^ 
a^sdgtoyvkdnkrvkgtdligc^a^skdiivtaagdkv : . 


115. 


a tggcaaaagaaaaat tcgatcgt tctaaagaacatgccaa tatcgg tactat cggtcac 
gttgaccatggtaaaacaacattaacagcagcaatcgctactgtattagcaaaaaatggt 
gactcagttgcacaatcatatgacatgattgacaacgctccagaagaaaaagaacgtggt 
atcacaatcaatacttctcacattgagtaccaaactgacaaacgtcactacgctcacgtt 
gactgcccaggacacgctgactacgttaaaaacatgatcactggtgctgctcaaatggac 
ggcggtatcttagtagtatctgctgctgacggtccaatgccacaaactcgtgaacacatt 
cttttatcacgtaacgttggtgtaccagcattagtagtattcttaaacaaagttgacatg 
gttgacgatgaagaattattagaattagtagaaatggaagttcgtgacttattaagcgaa 
tatgacttcccaggtgacgatgcacctgtaatcgctggttcagcattaaaagctttagaa 
ggcgatgctcaat acgaagaaaaaa tc 1 1 agaatt aatggaagc tgtagatac ttaca 1 1 
ccaactccagaacgtgattctgacaaaccattcatgatgccagttgaggacgtattctca 
atcactggtcgtggtactgttgctacaggccgtgttgaacgtggtcaaatcaaagttggt 
gaagaagttgaaatcatcggttcacatgacacatctaaaacaactgttacaggtgttgaa 
atgttccgtaaattattagactacgctgaagctggtgacaacattggtgcattattacgt 
gg tg ttgc tcgtgaagacgtac aacg t ggtcaagtat t age tgetec tggt tcaa ttac a 
ccacatactgaattcaaagcagaagtatacgtattatcaaaagacgaaggtggacgtcac 
ac tccattc t tctcaaactatcgtccacaattc tatttccgtactactgacgtaac tggt 
gttgttcacttaccagaaggtactgaaatggtaatgcctggtgataacgttgaaatgaca 
gtagaattaatcgctccaatcgcgattgaagacggtactcgtctctcaatccgtgaaggt 
ggacg tactg taggatcaggegt tgt tac tgaaa tea t taaa 


116. 


MAKBKFDRSKEHANIGTIGHVDHGKTTLT^ 
ITINTSHIEYQTDKRHYAHVDCPGHADYW 
LLSRNVGVPJUjWFLNKVDMVDDEELLEIiVEMEVWDI^ 

GD AQYEEKILELMEAVDTYI PTPERDSDKPFMMPVEDVPS ITGRGTVATGRVERGQXKVG 
EEVEIXGLHDTSKIWrcVEMFRICLLDYAEAr^N^ 
PHTEFKAEVYVLSKDEGGROTPF^SNYRPQFYFRTTDVTGVVHLPE 
VELIAPIAIDEGTRFSIREGGRTVGSGWTEITE 
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117. 


atgactaagagtgctttagtaacaggtgcatcaagaggaattggacgtagtattgcgtta 
caattagcagaagaaggatataatgtagcagtaaactatgcaggcagcaaagagaaagct 
gaagcagtagtcgaagaaatcaaagctaaaggtgttgaaagttttgcgattcaagcaaat 
gttgccgatgcatgaaaatgactaagagtgctttagtaacaggtgcatcaagaggaattg 

gacg tagta 1 1 gcg t tacaa 1 1 agcagaagoagga ta t aa tgtagcagtaaac ta tgcag 
gcagcaaagagaaagctgaagcagtagtcgaagaaatcaaagctaaaggtgttgaaagtt 
ttgcgattcaagcaaatgttgccgatgctgatgaagttaaagcaatgattaaagaagtag 
ttagccaatttggttctttagatgttttagtaaataatgcaggtattactcgcgataatt 
tattaatgcgtatgaaagaacaagagtgggatgatgttattgacacaaacttaaaaggtg 

taCttaaccgca&ccaaaatiycBttcaccBcattsiwy ui»ac&i)avcu&w%f '■as 
tcaatttatcaagtgttgttggagcagtaggtaatccgggacaagcaaactatgttgcaa 
caaaagcaggtgt tat tgg tttaactaaatctgcggcgcg tgaa ttagcatctcgtggta 
tcac tg taaatgcagt tgcacctggt ttta ttgtttc tgatatgacagatgct ttaagtg 
atgagcttaaagaacaaatgttgactcaaattccgttagcacgttttggtcaagacacag 
atattgctaatacagtagcgttcttagcatcagacaaagcaaaatatattacaggtcaaa 

caatccatgtaaatggtggaatgtacatg 


118. 


MTKS ALVTGASRQIGRS XAIA2L»Ai£iSG YTiVAVNY Ati SiUiKA££AV V tmusjvu^v is or fliy*w 
VADADEVKAMIKEWSQFGSLDVLVNNAGITRDNL^ 

APGFrVSDMTDALSDEIJKEQMLTQI PLARFGQDTDIANTVAFLASDKAKWTGQTIHVN^ 
GMYM 


119. 


atgaaaatt tctac taaagggagatatggacttacattgatgatttc tc t tgctaaaaaa 
gaggggcaaggatgtatatcattaaagtcaattgctgaagaaaataatttgagtgattta 
tatttagaacagcttgtaggtcctttaagaaatgcggggttaattcgaagtgtacgcggt 
gctaaaggtggataccaattaagagtgccagcggaagaaatctcagcaggggatattata 
agactgttagaaggtccaattacatttgttgaaagtattgaatcagaaccacctgcgcaa 
aaacaactatggattcgcatgagagatgcagtgagagatgttttagataatacaacattg 
aaatatttagcggaatatgtagatacaagtgaagatttagacggatacatgttttatatt 


120. 


MLKI STKGRYGLTIMIELAKKHGBGPT SljKSlAQfI23NLSEHYLEQLVSPIjRNAGLVKSIR 
GAYGG YVLG SEPDAITAGDI IKVLEGPI SLLKCWKMRSLPSVSSGFASGMI* 


121. 


gtggcatttgaatttagattacccgatatcggggaaggtatccacgaaggtgaaattgta 
aaatggtt tgttaaagc tggagatactattgaagaagacgatgttttagc tgagg tacaa 
aacgataaatcagtagtagaaatcccatcaccagtatctggtactgtagaagaagttatg 
gtagaagaaggtacagtagctgtagttggtgacgttattgttaaaatcgatgcacctgat 
gcagaagatatgcaatttaaaggtcatgatgatgattcatcatctaaagaagaacctgcg 
aaagaggaagcgccagcagagcaagcacctgtagctactcaaactgaagaagtagatgaa 
aacagaactgttaaagcaatgccttcagtacgtaaatacgcacgtgaaaaaggtgttaac 
att^wagcagtttctggatctggtaaaaabggtcgtattecaaaagaagatgtagatgca 
tac t taaa tgg t gg t gc accaac age ttcaaat goat cage tgcttcagctacaag tgaa 
gaagttgctgaaactcctgcagcacctgcagcagtaacattagaaggcgacttcccagaa 
ac aac tgaaa aaa t c cc t gc ta tgcgt agagcaat tgegaaage aa t ggt taac tc taag 
catactgcacctcatgtaacattaatggatgaaattgatgttcaagcattatgggatcac 
cgtaagaaatttaaagaaatcgcagctgaacaaggtactaagttaacattcttaccttat 
gttgttaaagcacttgtttctgcattgaaaaaatacccagcacttaacacttcattcaat 
gaagaagctggtgaaatcgttcataaacattactggaatatcggtattgcagcagacact 
gataga^gattattagtacctgttgttaaacatgctgatcgtaagtctattttccaaatt 
tcagatgaaattaatgaattagctgttaaagcacgtgatggtaaattaacagccgatgaa 
a trra a a neri-crc»t' a h«nar^aAhoacrt*aafcAfcccfcrfcteaactGCTtcraacaatcr i nrttcact 
ccagttatcaatcacccagaagtagcaatcttaggaattggccgtattgctcaaaaacct 
atcgttaaagatggagaaattgttgcagcaccagtattagcattatcattaagctttgac 
cacagacaaattgatggtgcaactggccaaaatgcaatgaatcacattaaacgtttatta 
aataatccagaattattattaatggagggg • 


122. 


MAFEFRJjPDIGEGIHEGEIVKWFVKaGOT PSFVSKJTVEEVEl 

VEEGTUAVVGDVIVKIEUVPDaEDMQFKGHro 

NRTVKAMPSVRKYAREKGVNIKA^ 

EVAETPAAPAAVTLH^FPETTEKIPAMRRAIAK^ 

RKKFKEIAAEQGTKLTFLPYVVKALVS ALKKYPAIOT SFNEKAGE IVHKHYV?NIGIAADT 

DRGIiVPWKHAI}RKSIFQISDEINEl^VK&RD^ 

PVXNHPEVAILGIGRIAQKPTVKIX3EIVAAFVLALSI^ 
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123 . atgctaaacagagaaaataaaacggcaataacaaggaaaggcatggtatccaatcgatta 
aataaattttcgattagaaagtacacagtgggaacagcatcaattttagtaggtacaaca 
ttaatttttggtctggggaaccaagaagcaaaggctgcagaaagtactaataaagaattg 
aacgaagcgacaacttcagcaagtgataatcaatcgagtgataaagttgatatgcagcaa 
c t aaatcaagaagacaatac taaaaatgataatcaaaaagaaa tggtatca tc tcaaggt 
aa tgaaacgac ttcaaa t gggaataaattaatagaaaaagaaagtgtacaatc taccac t 
ggaaa taaag t tgaagt t tcaac tgccaaatcaga tgagcaagc t tcaccaaaatctacg 
aa tgaagatt taaacac taaacaaac tataag taatcaagaagcg t tacaacc tgat t tg 
caagagaataaatcagtggtaaatgtteaaccaactaatgaggaaaacaaaaaggtagat 
gccaaaactgaatcaactacattaaatgttaaaagtgatgctatcaagagtaatgatgaa 
ac tc ttgttgataacaatagtaat tcaaataatgaaaataatgcagatatcat 1 1 tgcca 
aaaag t acagcacc taaacgt t tgaa tacaagaa tgcg tatagcagcagtacagccatca 
tcaacagaggctaaaaatgttaatgatttaatcacatcaaatacaacattaactgtcgtt 
gatgcagataaaaacaataaaatcgtaccagcccaagattatttatcattaaaatcacaa 
attacagttgatgacaaagttaaatcaggtgattatttcacaattaaatactcagataca 
gtacaagtatatggattgaatccggaagatattaaaaatattggtgatattaaagatcca 
aataatggtgaaacaattgcgactgcaaaacatgatactgcaaataatttaattacatat 
acatttacagattatgttgatcgatttaattctgtacaaatgggaattaactattcaatt 
tatatggatgctgatacaattcctgttagtaaaaacgatgttgagtttaatgttacgata 
ggtaatactacaacaaaaacaactgctaacattcaatatccagattatgttgtaaatgag 
aaaaa t tcaafc tgga tcagcgt tcac t gaaacagt t tcaca tgttggaaataaagaaaat 
ccagggtactataaacaaacgatttatgtaaatccatcggaaaattctttaacaaatgcc 
aaactaaaagttcaagcttaccactcaagttatcctaataatatx^ggcaaataaataaa 
gatgtaacagatataaaaatatatcaagttcctaaaggttatacattaaataaaggatac 
gatgtgaatactaaagagcttacagatgtaacaaatcaatacttgcagaaaattacatat 
ggcgacaacaatagcgctgttattgattttggaaatgcagattctgcttatgttgtaatg 
gttaatacaaaattccaatatacaaatagcgaaagcccaacacttgttcaaatggctact 
ttatcttcaacaggtaataaatccgtttctactggcaatgctttaggatttactaataac 
caaagtggcggagctggtcaagaagtatataaaattggtaactacgtatgggaagatact 
aataaaaacggtgttcaagaattaggagaaaaaggcgttggcaatgtaactgtaactgta 
tttgataataatacaaatacaaaagtaggagaagcagttacftaaagaagatgggtcatac 
ttgattccaaacttacctaatggagattaccgtgtagaafctttcaaacttaccaaaaggt 
tatgaagtaaccccttcaaaacaaggtaataacgaagaattagattcaaacggcttatct 
tcagttattacagttaatggcaaagataacttatctgcagacttaggtatttacaaacct 
aaatacaacttaggtgactatgtctgggaagatacaaataaaaatggtatccaagaccaa 
gatgaaaaaggtatatctggcgrtaacggtaacattaaaagatgaaaacggtaacgtgtta 
aaaacagttacaacagacgctgatggcaaatataaatttactgatttagataatggtaat 
tataaagttgaatttactacaccagaaggctatacaccgactacagtaacatctggtagc 
•gacattgaaaaagactctaatggtttaacaacaacaggtgttattaatggtgctgataac 
atgacattagatagtggattctacaaaacaccaaaatataatttaggtaattatgtatgg 
gaagatacaaataaagatggtaagcaggattcaactgaaaaaggtatttcaggcgtaaca 
gttacattgaaaaatgaaaacggtgaagttttacaaacaacCaaaacagataaagatggt 
aaatatcaatttactggattagaaaatggaacttataaagttgaattcgaaacaccatca 
ggttacacaccaacacaagtaggttcaggaactgatgaaggtatagattcaaatggtaca 
tcaacaacaggtgtcattaaagataaagataacgatactattgactctggtttctacaaa 
ccgacttacaacttaggtgactatgtatgggaagatacaaataaaaacggtgttcaagat 
aaagatgaaaagggcatttcaggtgtaacagttacgttaaaagatgaaaacgacaaagtt 
ttaaaaacagttacaaeagatgaaaatggtaaatatcaattcactgatttaaacaatgga 
acttataaagttgaattcgagacaccatcaggttatacaccaacttcagtaacttctgga 
aatgatactgaaaaagattctaatggtttaacaacaacaggtgtcattaaagatgcagat 
aacatgacattagacagtggtttctataaaacaccaaaatatagtttaggtgattatgtt 
tggtacgacagtaataaagacggcaaacaagattcaactgaaaaaggtatcaaagatgtt 
aaagttactttattaaatgaaaaaggcgaagtaattggaacaactaaaacagatgaaaat 
ggtaaacactgctttgataatttagatagcggtaaatacaaagttatttttgaaaagcct: 
gctggcttaacacaaacaggtacaaatacaactgaagatgataaagatgcagatggtggc 
gaagttgacgtaacaattacggatcatgatgatttcacacttgataatggctactacgaa 
gaagaaacatcagatagcgactcagattcggacagcgactcagattcagacagagactca 
gactcagatagtgattcagactcggatagcgattcagattcagacagcgattcagattca 
gatagcgat tcagattcagacagagactcagatagtgat tcagactcagatagcgac tea 
gattcagacagcgactcagattcagacagcgactcagactcagatagtgattcagactca 
gatagcgactcagattcagacagcgactcagactcagacagcgactcagactcagatagt 
gactcagat tcagat agcgactcagattcggacagcgat tcagactcagatagcgac tea 
gattcagatagcgattcggactcagatagcgactcagattcagatagtgattcagactca 
gatagcgactcagattcagacagcgactcagattcggatagcgactcagattcagacagc 
gac tcagac teggatagtgattcagae teagatagegae tcagac teagatagegattea 
gattcagatagcgactcagactcagacagcgattcagactcagacagcgactcagactca 
gatgcaggtaagcacacacctgttaaaccaatgagtactactaaagaccatcacaataaa 
gcaaaagcattaccagaaacaggtaatgaaaatagcggctcaaataacgcaacgrttattt 
ggcggattattcgcagcattaggatcattattgttattcggtcgtcgtaaaaaacaaaat 
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MLNRENKT^TRKGKVSNRLNSCFSIRK^ 
GNKVEVSTAKSDEflASPKSTNEDLI^ 

STEAKNVI©IjITSNTTLTVVOADKNNKIVPAQDYI>S LKSQITVDDKVKSGDYFT IKYSDT 

VQVYGIOTEDIKNlGDIKDPNOTBTIATAKHDTANNLim 

YMDADTIPVSKNDVI^NVTIG 

PGYYKQTIYVNPSEI^LTNAKLKS^^^ 

DVimCELTD\m^YLQKITYG^ 

I^STGNKSVSTGNALGFTNNQSGG^ 

FONmtmCVGE&VTKEIXSSYLIFItt 

KTVTTnMX^YKFTDIJ3NGWY3C^ 

MTLDSGPYXTPKXNLQNVVWEDTNKM 

KYQFTGLENGTXKVBPBTPSQPYTPTQVQSGTDBGIDSNOT 

TYKVKFETPSGYTPTSVTSGNDTEKDSKGLTTTGVI^ 
WYDSNKDGKQDSTERGIKDVK^^ 

A<^TQTGTOTTEDDKDAIX3GEVDV , r ITDHI^FTIiDNG YYEBBTSDSDSDSDSD SDSDRDS 
DSDSDSDSDSDSDSI^DSDSDSDSDSDRDSI>SDSDSDSDSD^ 
DSDS1>SDSDSDSDSDSDSDSDSDSDSDSDSE>SDSDSDSDOT 
PVKPMSTTKDHHHKAKMjPETGNBHSGS^^ 



125. 



ttggcaggtcaagttgtccaatatggaagacatcgtaaacgtagaaactacgcgagaatt 
tcagaagtattagaattaccaaacttaatagaaattcaaaccaaatcttacgagtggttc 
ctaagagaaggtttaatcgaaatgtttagagacatttctccaattgaagattttactggt 
aat t tgtca ttagagt t tgtgga ttaccg tt taggagaaccaaaatatgat 1 1 agaagaa 
tctaaaaaccgtgacgctacttatgctgcacctcttcgtgbaaaagtgcgtctaatcatt 
aaagaaacaggagaagttaaagaacaagaagtctttatgggtgatttcccattaatgact 
gatacaggtacgttcgttatcaatggtgcagaacgtgtaatcgtatctcaattagttcgt 
tcaccatccgtttatttcaatgaaaaaatcgacaaaaatggtcgtgaaaactatgatgca 
acaatta t tccaaaccgtggtgca tggt tagaatatgaaacagatgc taaaga tgttgta 
tacgtacgtattgatagaacacgtaaactaccattaacagtattgtcacgtgcattaggt: 
ttctcaagcgaccaagaaattgttgaccttttaggtgacaatgaatatttacgtaatact 
ttagagaaagacggcactgaaaacactgaacaagcgttattagaaatctatgaacgttta 
cgtccaggtgaaccaccaactgttgaaaatgctaaaagtctattgtattcacgtttcttt 
gatccaaaacgctatgacttagcaagcgtgggtcgttataaaacaaacaaaaaattacat 
ttaaaacatcgtttatttaatcaaaaattagctgagccaattgtaaatactgaaactggt 
gaaattgtagttgaagaaggtacagtgcttgaccgtcgtaaaatcgacgaaatcatggat 
gtacttgaatcaaatgcaaacagcgaagtgtfctgaattgcatggtagcgttatagacgag 
ccagtagaaattcaatcaattaaagtatatgttcctaacgatgatgaaggtxgtacgaca 
actgtaattggtaatgctttccctgactcagaagttaaatgcattacaccagcagatatc 
attgcttcaatgagttacttctttaacttattaagcggtattggatatacagatgatatt 
gaccatttaggtaaccgtcgtttacgttctgtaggtgaattactacaaaaccaattccgt 
atcggtfctatcaagaatggaaagagttgtacgtgaaagaatgtcaattcaagatactgag 
tctatcacacctcaacaattaattaatattcgacctgttafccgcatctatcaaagaattc 
tttggtagctctcaattatcacaattcatggaccaagcaaacccattagccgagttaacg 
cataaacgtcgtctatcagcattaggacctggtggtttaacacgtgaacgtgctcaaatg 
gaagtacgtgacgttcactactctcactafcggccgtatgtgtccaattgaaacacctgag 
ggaccaaacattggattgattaactcattatcaagttatgcacgtgtaaatgaattcggc 
tttattgaaacaccatatcgtaaagttgatttagatacacatgctatcactgatcaaatt 
gactabttaacagctgacgaagaagatagctatgttgtagcacaagcaaactctaaatta 
gatgaaaatggccgtttcatggatgatgaagttgtatgtcgtttccgtggtaacaataca 
gttatggct^aagaaaaaatggdLttatatggatgtatcgccgaagcaagttgtttcagca 
gcgacagcatgtattccattcttagaaaatgatgactcaaaccgtacattgatgggtgcg 
aacatgcaacgtcaagcagtgcctttgatgaatccagaagcaccatttgttggtacaggt 
atggaacacgt cgcagcacgtgat tctggtgcggctattacagc taagcacagaggtcgt 
gttgaacatg t tgaa tc taatgaaa ttc t tgt tcgtcgtc tagt tgaagagaacggcgt t 
gagcatgaaggtgaattagatcgctatccattagctaaatttaaacgttcaaactcaggt 
acacgt tacaaccaacgtccaa tcgttgcagttggagatgt tgt tgagtataacgaga 1 1 
ttegcagatggacc^tctatggaatcaggagaaatggcattaggtagaaacgtagtagtt 
ggtttcatgacttgggacggttacaactatgaggatgccgttateatgagtgaaagactt 
gtgaaagatgacgt^ftatacttctattcafcattgaagagtatgaatcagaagtacgtgat 
actaagttaggacctgaagaaatcacaagagatattcctaatgtttctgaaagtgcactt: 
aagaacttagacgatcgtggtatcgtttatattggtgcagaagtaaaagatggagatatt 
b tagt. tggtaaagl^Lacgcctaaaggtgteiactgagttauactgccgaagaaagat tgt ta 
ca tgcaa tc 1 1 tgg tgaaaaagcacgtgaagt tagagatactt tah tacgtgtacc t cac 
ggcgctggcggtatcgttcttgatgcaaaagtattcaatcgcgaagaaggcgacrgataca 
ttatcacctggtgtaaaccaattagtacgtgtatatatcgttcaaaaacgtaaaattcat 
gttggtgataagatgtgtggtcgacatggtaacaaaggtgtcatttcfcaagattgttcct 
gaagaagatafcgccttacttaccagatggacgtccgatcgatatcatgttaaatcctctt 
ggtgtaccatctcgtatgaacatcggacaagtattagagctacacttaggtatggctgct 
aaaaatc t tggtattcacgttgca tcaccagtatt tgacggtgcaaacga tgacgatgta 
tgg tcaacaat tgaagaagc tggtatggc tcgtgatggtaaaac tgtact t ta tgatgga 
cgtacaggtgaaccattcgataaccgtatttcagtaggtgtaatgtacatgttgaaactt 
gcgcacatggttgatgataaattacatgcgcgttcaacaggaccatattcacttgttaca 
caacaaccacttggcggtaaagcgcaattcggtggacaacgttttggtgagatggaggta 
tgggcac t tgaagcata tggt gctgcatacacattacaagaaatc ttaact tacaaatcc 
gatgatacagtaggacgtgtgaaaacatacgaggctattgttaaaggtgaaaacatctct 
agaccaagtgt tccagaatca t tccgagta ttgatgaaagaattacaaagt t taggttta 
gatgtaaaagttatggatgagcaagataatgaaatcgaaatgacagacgttgatgacgat 
gatgttgtagaacgcaaagtagattbacaacaaaatgatgctcctga^acacaaaaagaa 
gttactgat 
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126. 


MZVQQWQYGRHRKRRNYARI SEVI«ELPi3LIEIQTKSYEVff LREQLIBMPRDI SPIEDFTG 
NLSLEFVDYRLGKPKYDLEESKNRDATYAAPLRVKVRLIIKE^ 

DTGT FVINGABRVTV SQLVR S P SVYFNEKI DKNGRENYDAT 1 1 PNRGAWUBYETDAKDW 
YVRIDRTRKLPLTVLLRALGFS SDQEIVDIiLGDNSYLRIWLliKlXJi'BN'rBQALLEI VERIi 
RPGE P PTVENAK5LL YSRFPDPKRYDLASVGRYKTNKKLm 
EIWEEGTVIiDRRKIDEIMDVI^SIWfSEK^I^ 

TVIGNAFPDSEVKCITP ADI IASMS YFFNLLSGIGYTDDIDHIXJNRRIJlSVGELLQNQPR 
I GLSRMERWRERMS I QDTB S I TPQQKTNI RPVIASI KHFFGS SQLSQFMDQANPLAELT 
HKJlRLSALGPGGLTRERAQMEVRDVHYSHYGRMCPIETPEXSPNIC^ 
FIETPYRKVDLDTHAITDQraYLTADEED^ 

VMAKEKMDYMDVS PKQWS AATACI PFLECnTOSNRAUOJflMQRQ AVPLMNPBAPFVGTG 
MEHVAARDSQAAXTAKHRGRVSHVBSNEI LVRRLVKENQVEHBGELDRYPLAKFKRSNSG 
TCYNQRP IVAVGDWEYNEI LADGP SME LGEMAI^RNVVVGFT^rWDGYNYKDAV IMSERL ■ 
VKDDVYTSIHIEEYESRRQRDTKLGPEEITRDI PNVSESALKNLDDRGIVYIGAEVKDGD 
ILVGKVTPKGVTELTAEERIXHAIFGEKAREVROTSLR 
TLSPG^QLVRVYIVQRRKIHVGDKMCGRHG^ 

IX3VPSRMNIGQVLELHLGMAAKNLGIHVAS PVFDGANDDDVWSTI KEAGMARDGKTVL YD 
GRTGE PFDNRI SVGVMYMLKLAHMUBDKLHPlRS^ 

VWALEAYGAAYTLQE ILTYKSDDTVGRVKTYEAJVKGENI SRPSVPESFRVLMKELQSLG 
UJVKVMDEODNEIEMTI^mDWERKVDLQ 


127. 


atgcttagggcatcgccatatctatcgtatttattcagtaatataaactggaaggagaaa 

aaatacatggctagagaattttcattagaaaaaactcgtaatatcggtatcatggctcac 

attgatgctggtaaaacgactacgactgaacgtattctttattacactggccgtatccac 

aaaattggtgaaacacacgaaggtgcttcacaaatggactggatggagcaagaacaagac 

cgtggtattactatcacatctgctgcaacaacagcagcttgggaaggtcaccgtgtaaac 

attatcgatacacctggacacgtagacttcactgtagaagttgaacgttcattacgtgta 

cttgacggagcagttacagtacttgatgcacaatcaggtgttgaacctcaaactgaaaca 

g tt tggcgtcaggc tacaac tta tgg fcgt tccacgtatcgtatttgtaaacaaaatggac 

aaattaggtgctaacttcgaatactctgtaagtacattacatgatcgtttacaagctaac 

gctgctccaatccaattaccaattggtgcggaagacgaattcgaagcaatcattgactta i 

gttgaaatgaaatgtttcaaatatacaaatgatttaggtactgaaattgaagaaattgaa 

attcctgaagaccacttagatagagctgaagaagctcgtgctagcttaatcgaagcagtt 

gcagaaactagcgacgaattaatggaaaaatatcttggtgacgaagaaatttcagtttct 

gaattaaaagaagctatccgccaagctactactaacgtagaattctacccagtactttgt 

ggtacagctttcaaaaacaaaggtgttcaattaatgcttgacgctgtaattgattactta 

ccttcaccactagacgttaaaccaattattggtcaccgtgctagcaaccctgaagaagaa 

gtaatcgcgaaagcagacgattcagctgaattcgctgcattagcgttcaaagttatgact 

gacccttatgttggtaaattaacattcttccgtgtgtattcaggtacaatgacatctggt 

tcatacgttaagaactctactaaaggtaaacgtgaacgtgtaggtcgtttattacaaatg . 

cacgctaactcacgtcaagaaatcgatactgtatactctggagatatcgctgctgcggta 

ggtcttaaagatacaggtactggtgatactttatgtggtgagaaaaatgacattatcttg 

gaatcaatggaattcccagagccagttattcacttatcagtagagccaaaatctaaagct 

gaccaagataaaatgactcaagctttagttaaattacaagaagaagacccaacattccat 

gcacacactgacgaagaaactggacaagttatcatcggtggtatgggtgagcttcactta 

gacatcttagtagaccgtatgaagaaagaattcaacgttgaatgtaacgtaggtgctcca 

atggtttcatatcgtgaaacattcaaatcatctgcacaagttcaaggtaaattctctcgt 

caatctggtggtcgtggtcaatacggtgatgttcacattgaattcacaccaaacgaaaca 

ggcgcaggttt^raattcgaaaacgct^itcgttggtggtgtagttcctcgtgaatacatt 

ccatcagtagaagctggtcttaaagatgctatggaaaatggtgttttagcaggttatcct 

ttaattgatgttaaagctaaattatatgatggttcataccatgatgccgattcatctgaa 

atggccttcaaaattgctgcatcafctagcacttaaagaagctgctaaaaaatgtgatcct 

gtaatcttagaaccaatgatgaaagtaactattgaaatgcctgaagagcacatgggtgat 

atcatgggtgacgtaacatctcgtcgtggacgtgttgatggtatggaacctcgtggtaat 

gcacaagt tg t taa tgc tta tgtaccac tt t cagaaa tgttcggt tatgcaacatc atta 

cgttcaaacactcaaggtcgcggtacttacactatgtacttcgatcactatgctgaagtt 

c caaaat caa tcgc tgaaga tattatcaagaaaaataaaggtgaa 


128. 


MAREFSLBKTRNTOIMAHIDAGKTTTTERILYY^ 

ITITSAAITAAWEGHRVNIIDTPGHVDFTVEVERSLRVLJ^ 

R(^TTYGVPRIVFVNKl©KIiGANF^ 

MKCFKYTNDLGTEIEETEIPEDHIiD^ 

KEAIRQATTMVBFYPVLCGTAFKHKGVQO^ 

AKADDSAEFAAI^FKVMTDPWGKLTFFRVYSGTJfrSGSYVKNSTK 

NSRQEIOTVYSGDIAAAVGLKDTGTGDTLCGEK^ 

DKMTQALVKLQEEDPTFHAHTDEETGQVI IGGMGELHLDILVDRMRTCEPNVECNVGAPMV 
SYRETFKS SAQVQGKF SRQSGGRGQYGDraiEFTPNETGAGFEFEHAT^GGWPREYI PS 
VEAGLKDAMENGVIAGYPLIDVRTVRXYDGSYHDVDSSH^ 

LB PMMKVTIEMPEEYMGD IHGDVT S RRXSRVDGMEPRGI^QVVl^YVPLSEMFGYAT SLRS 
NTQGRGT YTMYFDHYAEVPKS IAED 1 1 KKNKGE 


129. 


atgactaaaaaagtagcaattattctagcaaacgaatttgaagatatagaatattcaagc 
cctaaagaggcattagagaatgcaggctttaatactgtagtgattggagatactgcaaat 
agtgaagttgttggtaaacacggtgaaaaagttactgtcgatgtaggcattgcagaagct 
aaaccagaagattatgatgcattattaattcctggaggattttcaccagatcatttacgt 
ggagatacagaagg tcga t atggcacat t tgc taaa tac 1 1 1 actaaaaa tgatgtac ca 
acatttgccatttgtcatgggccacaaatactaatagatacagacgatttaaaaggtcgt 
acgttaacagcagtattaaatgtacgcaaagatttatcaaatgcaggcgcacatgtagtt 
gatgagtcagtagttgtagacaacaatattgtaacaagtcgagtaccagacgatttagat 
qattttaatcgagaaatcgttaaacaattacaa 


130. 


MTKKVAIILANEFEDIEYS S PKEAIjENAGFNTWIGDTANSEVVG^ 
TLTAVLNVRKDLSNAGARVVDESVW 


131. 


atggctaatcatgaacaaatcattgaagcgattaaagaaatgtcagtattagaattaaac 
gacttagtaaaagcaattgaagaagaatttggtgtaactgcagctgctccagtagcagta 
gcaggtgcagctggtggcgctgacgctgcagcagaaaaaactgaatttgacgttgagtta 
acttcagctggttcatctaaaatcaaagttgttaaagctgttaaagaagcaactggttta 
ggattaaaagatgctaaagaattagtagacggagctcctaaagtaatcaaagaagcttta 
cctaaagaagaagctgaaaaacttaaagaacaattagaagaagttggagctactgtagaa 
ttaaaa 


132. 


MANHEQI IEAIKEMSVLELNDLVKAI EEEFGVT AAAPVAVAGAAGGADAAAEiCTEFTJVEL 
TS AGS SKXRVVKAVKEATGLGLKDAKELVDGAPKVI K£ AL PKEEAEKLKEQLEEVGATVE 
LK 
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133. 


gtggaattacaattagcaattgatttattaaacaaagaagacgcggctgagttagcaaat 
aaagtaaaagattatgtagatatcgtagaaatcggtacgccaatcatttacaacgaaggt 

aaaattatggatgcagctgattatgaagttagccaagcaattaaatttggcgcggacgca 
attacaatactaggtgttgcagaagatgcatcaattaaagcagctattgaagaagctcat 
aaaaataataaacaattactagttgatatgattgctgttcaagatttagaaaaacgtgca 
aaagaactagatgaaatgggtgctgattatattgcagtacacactggttatgatttacaa 
gcalaagggSaatcaccattagaaagtttaagaac^ 

aaagttgcagtagcaggtggaattaaaccagatacaattaaagatattgtcgctgaaagt 
cctgatcttgttattgttggtggcggaatcgcaaatgcagatgatccagtagaagctgca 

aaacaatcrtcgcgctgcaatcgaaggtaag _ 


134. 


MKIX>IiAIDLLNKEIlAAEIiANKVKDYVDIVfi IGTPI I YNBGLPAVKHMADNI SDJVKVLADM 
KIMQAADYEVSQAIKFQADVITrLGVAEDASIKAAIBE^ 

KEIJ>EMC3ADYI AVHTGYDI/JAEGQ SPLESIJITVKSVIKMSKVAVAGGIKPDT IKDIVAES 

PDLVIVGGGIANADPPVSAAKQCRAAI EGK . 


135. 


atgaaaaaattagtacctttattattagccttattacttctagttgctgcatgtggtact 
ggtggtaaacaaagcagtgataagtcaaatggcaaattaaaagtagtaacgacgaattca 
attttatatgatatggctaaaaatgttggtggagacaacgtcgatattcatagtattgta 
cctgttggtcaagatcctcatgaatatgaagttaaacctaaagatattaaaaagttaact 
gacgctgacgttattttatacaaeggattaaatttagagactggtaacggttggtttgaa 
aaagccttagaacaggctggtaaatcattaaaagataaaaaagttatcgcagtatcaaaa 
gatgttaaacctatctatttaaacggtgaagaaggcaacaaagataaacaagatccacac 
gcatggttaagtttagataacggtattaaatacgtaaaaacaattcaacaaacatttatc 
gataacgacaaaaaacataaagcagattatgaaaagcaaggtaacaaatacattgctcaa 
ttggaaaaattaaataatgacagtaaagacaaatttaatgacattccaaaagaacaacgt 
gccatgattacaagtgaaggtgccttcaagtacttctcaaaacaatacggtattacacca 
ggttatatttgggaaattaacactgaaaaacaaggtacacctgaacaaatgagacaagct 
attgagtttgttaaaaagcacaaattaaaacacttattagtagaaacaagtgttgataag 
aaagcaatggaaagtttatctgaagaaacgaagaaagatatctttggtgaagtgtacaca 
gattcaatcggtaaagaaggcactaaaggtgactcttactacaaaatgatgaaatcaaat 

attgaaactgtacacggaagcatgaaa . 


136. 


yjrjrfjTjTDT tt. a t .T.T J »VA ACtTPGGKOS £H)KSNGKLKVVTTNSIL YDMAKNVGGDNVDIHS IV 

pVGQDPHEYiWKPKDIiaKLTDADVIL^^ 

DVKPrmJGEBGNKDKQDPHAWLSLDNGIK^^ 

LEKLNNDSKDKFNDI PKEQRAMITSBGAFKYF SKQ YGITPGYIWEINTEKQGTPEQMRQA 
IKFVKKHJCLKHIJ^VETSV^ 

IBTVHGSMK : . 


137. 


atgacaactgatattttgaacatttctgaagaacaacttgttgattattctaaagcccac 
aatgaaccttcttggatgacagaattacgtaaaaaagctttgaaattaacagaaacttta 
gaaatgccaaaacctgataaaacaaaattaagaaaatgggattttgattcttttaaacaa 
cacgatgtaaaaggtgatgtttatcaatctttatcacaattacctgagtcagtaagagaa 
attattgacgtagatcattctaaaaacttagtaattcaacataataatacgattgcgtac 
acacaagttgatgataatgcatcgaaagatggcgttatcgttgaaggtttagcagacgct 
cttatgaaccatagtgatttagtacaaaagtactttatgaaagatgcagtaacagtagat 
gaacatcgtatcacagcgctacacacggcattagttaatggtggcgtatttgtttatgtt 
cctaaaaatgtagttgtagaacatccagtacaatacgttgtgttgcacgacgacgaaaat 
gcaagcttttataaccatgttatcatcgttactgaagaaagcgccgaagtcacatatgtt 
gaaaattacttatcaaatgcatctggtgaaggaaatcaattaaatattatttctgaagtg 
attgc tggtgcaaattcaaatatcacatatggc tcagtggactatatggataaaggcttt 
acaggtcatatcattcgacgtggtattactgaagcggatgcctcaattaattgggcacta 
ggtttaatgaatgagggtagccaaattattgataatacaacaaatttatttggtgatcgt 
tcaacaagctcacttaaatcagtagttgtaggtacaggcgaacaaaaaattaatctaaca 
tctaaaatcgtacaatatggtaaagaaacagatggttatatccttaaacafcggtgttatg 
aaagaacatgcatcgt^tgtatttaatggtatcggctacattaagcatggtggaactaaa 
tcaattgctaatcaggaatcacgtgtattaatgttatctgaacatgctcgtggtgacgcg 
aatCC tatt uUa ucaaccga cyadyauyacgcauQayu tyy tc atyc uy i^a. i-*-oy w»yy 

cgtgttgatccagatcaactttactatttaatgagtcgtggtatttctcaaagagaagcg 
gaacgtcttgttatacatggtttcttagatccagtagtacgtgaattacctatcgaagac 
gttaaaccrtcaattgagagaagtaattgaacgcaaagtttctaaa 


138. 


MlTOIIiNlSEEQLVDYSKAHNEPSWMTELRKKALKLT^ 

HDVKG33VYQSLSQLPESVREIIIAnffiSKNLVI^^ 

IiMNHSDLVQKYFMKEAVTVDEHRITAIiHTA^ 

ASFYNHVT rVTEES AKVTYVENYLSNASGEGNQLNI I SEVI AGANSN1TYG SVDYMDKGF 
TGHIIRRGITEADASINWALGLMNEGSQI IDNTTNLFGDRSTSSLKSVWGTGEQKINLT 
SKJVQYGKETD GYI LKHGVMKEHAS SVFNGIGYIKHGGTKS XANQE SRVLMLSEHARGDA 
NPIIiLIDEDDVQAGHAASVGRVDPDQLYYIJ«SRGI SQREAERLVIHGFLDPWRELPIED 
VKRQLrREVTERKVSK 
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139. 


gtggttcaagaatatgatgtaatcgttateggtgcgggacatgcaggtgtagaagcaggt 

ttagcatctgcaagacgtggtgctaaaacattaatgct^^ 
gcatttatgccatgtaacccatctgtaggtggaccagctaaaggtatcgttgcccgxgaa 

attgatgctttaggtggacaaatggcaaaaacaatcgataaaacacacattcaaatgaga 
atgttaaatacaggtaaaggacctgctgtaagagcactaagagcgcaagcagataaagca 
ctttatcaacaagaaatgaaacgcgtgattgaagatgaagaaaatttgcatataatgcaa 
ggtatggtagacgaacttattatagaagataatgaagttaaaggtgtacgtacaaatatt 
ggtacagagtatttatctaaagcagtaattattacaacgggaacatttttacgtggtgaa 
a teat tt taggtaa tatgaagtattcaagtggaccaaatcaccaat taccatcaa tcaca 
ttatcagacaatttaagagaacttggttttgatattgttcgttttaaaacaggtacacca 
ccgcgtgtaaattcaaaaacaattgactattcgaagactgaaatacaaccaggtgacgat \ 
gtaggtcgtgcattcagctttgaaacaacagaatatatattagatcaattgccatgttgg 
ctaacgtatactaatgctgaaacacacaaagttatcgatgataatttacatctatctgca 
atgtattcagggatgattaaaggaaccgggccacgttattgcccttcaattgaagataaa 
t ttgt tcgat ttaa tgataagccgcgaca tcaac tt ttcttagagee tgaaggtcgtaat 
acaaatgaagtatatgtgcaaggattgtctacaagtcttcctgaacatgtgcaacgtcaa 
atgttagagacgataccaggtcttgaaaaagcagatatgatgcgtgccggctacgcaatt 
gaatatgatgcgattgtgccaacgcagttatggcctacacttgaaacgaaaatgattaaa 
aac t tata tac tgcaggtcaaat taatggtacatc tggttatgaagaagcagcaggacaa 
ggattgatggcaggtattaacgctgcaggtaaagtgttaaacacaggcgaaaagatatta 
agtcgttcagatgcatatattggtgncttaatcgatgatcttgtaactaaaggtactaat 
gaaccttatcgtttactaacatcacgtgcagaatatcgtttgttactacgtcatgataat 
gctgatttgagattgacggatatgggatatgaacttggtatgatttctgaagaaagatat 
geaegt t ttaatgaaaaacgtcagcaaat tgatgcggaaattaagcgt ttatcagatatt 
cgtattaaaccaaacgaacatacgcaagcgattattgaacaacatggtggttctcgctta 
aaagatgg tatt ttagc tatcgatttattacgcagacctgaaatgact tacgatataatt 
ttagaacttttagaagaagaacatcaattgaatgcagatgttgaagaacaagtagaaata 
caaacaaaatatgaaggttatatcaataaatcactacaacaagttgagaaagttaagcgt 
. atggaagagaagaaaattccagaagacttagattatagtaagattgatagtttggcgact 
gaagcgcgagaaaaattatcagaagtaaaacctttaaatattgcacaagcttctagaata 
tcaggggtaaatccagcagacatatctatattattgatttacttagaacaaggtaaactc 

caaagggtgagtgac _ _____ — __ 


■ 


140. 


MVQEYT>VIVIGAGHAGR/EAGLASAP^ 
XDAI/^MAKTIDKTHIQfMRMLNT^ 

GMVDELI IEDNEVKGVRTNIGTEYLSKAVI ITTGTFLRGBI XLGNMKYSSGPNHQX^SIT 
LSDNLREIXSFDIVRFKK^PPRWSKTIDYS 
LTYWAETHKVIDDNIJ1LSAMYSGMIXGTG 
TNEWYVQGLSTSLPEHVQRQMLETIPGkE^ 

NLYTAG Q P3GT S GYE EAAGQGliMAGIN&Afci K\/IJ^TtiKKIL£»RSDAYIGVI/IDDL\/ T.K.GTN 
EPYRLT- <TTQH ^EYRIJlLRPn^NADLRLTDMGryEIiGMI SEERYRRFNEKRQQIDABIKRIiSDI 
RIKPNBHTQAI IEQHGQSRLKTCIIAIDLLRRPBBgrYPIITrKT ■TiKRF.HQLMRDVEEQVEI 
QTKYEGYINKSLQQVEKVKRMEEKKI PE35LDYSKIDS IATEARBKLSEVKPLNIAQASRI 
SGVNPADI SI LIiI YLEQGKLQRVSD 


141. 


LMINEREVFT LI YLDNAAXTKAFEEVIJDTyLKVNQSMyYNPNS PHKAGLQANQLLQQAKT 
QINAMlNSKTNYDVVFrSGATESNNLA^ IITSVLEHPSVLEWRYLE 
AHEGFKVKYVWKKDGSIOlIiEHFKEL^ 

. KAHFHVnAVQAFQKI SMDIiNNIDS I SLSGHKFNGLKGQGVLLVNHI QNVEPTVHGGGQEY 
GVRSGTVNLP2TDI AMVKAMKIANI^^ P 
FVLNISFPGVKG£TtfLVNA^ 

poj TfTTTRnT ZVR T?K"RTRT T r VRRl KKI .TiT? 


142. 


MNKQQKEFKS FYSIRKSSLGVASVAI STI^LIJ^SNGEAQAAAEETGGTNTEAQPKTEAVA 

SPTTTSEKAPETKPVANAVSVSNK32VEAPTSOT 

TVPILNQELREAlKNPAIKDKIHSAPNSRPIDFEMKm 

SKPKI^n^GI^SGQFWRKFWYEGDKKLPIEXVSYDTVI^ 

HFNNKEEKYDYTLMEFAQP lYNSADKFOTEEDYKAEiaLIAPYKKAKTLERQVYE 

KLPEEXKAEYKKKLEimCKAIiDEaVKSAITEJ^ 

SMMDTFVKHPIICIX2nj^ SKDAKKNTRTI IFPY 

VBGKTLYBAIVKVHVKTIDYDGQYHVR^ 

PSKPTPSPVEICESQKQDSQKDDNKQLPSVEKENDAS 

PTKVVSTTQNVAKPTTGS SKTTIO^QTSAGSSEAKDSAPLQKANIKHTNDGHTQSQNNK 
^QENKAKSLPOTGEESNffiOMmiPIMAI^ 
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143 . atgagctggtttgataaat tat tcggcgaagataatgattcaaatgatgacttgat teat 
agaaagaaaaaaagacgtcaagaatcacaaaatatagataacgatcatgactcattactg 
cctcaaaataatgatatttatagtcgtccgaggggaaaattccgttttcctatgagcgta 
gcttatgaaaatgaaaatgttgaacaatctgcagatactatttcagatgaaaaagaacaa 
taccatcgagactatcgcaaacaaagccacgattctcgttcacaaaaacgacatcgccgt 
agaagaaatcaaacaactgaagaacaaaattatagtgaacaacgtgggaattctaaaata 
tcacagcaaagtataaaatataaagatcattcacattaccatacgaataagccaggtaca 
tatgtttctgcaattaatggtattgagaaggaaacgcacaagccaaaaacacataatatg 
tattctaataatacaaatcatcgtgctaaagattcaactccagattatcacaaagaaagt 
ttcaagacttcagaggtaccgtcagctatttttggcacaatgaaacctaaaaagttagaa 
aatggtcgtatccctgtaagtaaaccttcagaaaaagttgagtcagataaacaaaaatat 
gataaatatgtagctaagacgcaaacgtctcaaaataaacaattagaacaagaaaaacaa 
aatgatagtgttgtcaaacaaggaactgcatctaaatcatctgatgaaaatgtatcatca 
acaacaaaatcaatgcc taatta t tcaaaagt tga taa tac ta tcaaaa t tgaaaa tat t 
tatgcttcacaaattgttgaagaaattagacgtgaacgagaacgtaaagtgcttcaaaag 
cgtcgatttaaaaaagcgttgcaacaaaagcgtgaagaacataaaaacgaagagcaagat 
gcaatacaacgtgcaattgatgaaatgtatgctaaacaagcggaacgctatgttggtgat 
agttcattaaatgatgatagtgacttaacagataatagtacagatgctagtcagcttcat 
acaaatggcatagagaatgaaactgtatcaaatgatgaaaataaacaagcgtcaatacaa 
aatgaagacac taatgacac tcatgtagatgaaagtccatacaatta tgaggaagttag t 
ttgaatcaagtatcgacaacaaaacaattgtcagatgatgaagttacggtttcgaatgta 
acgtctcaacatcaatcagcactacaacataacgttgaagtaaatgataaagatgaacta 
aaaaatcaatccagattaattgctgattcagaagaagatggagcaacgaataaagaagaa 
tattcaggaagtcaaatcgatgatgcagaattttatgaattaaatgatacagaagtagat 
gaggatactacttcaaatatcgaagataataccaatagaaacgcgtctgaaatgcatgta 
gacgctcctaaaacgcaagagtacgcagrtaactgaatctcaagtaaataatatcgataaa 
acggttgataatgaaattgaattagcaccgcgtcataaaaaagatgaccaaacaaactta 
agtgtcaacfccattgaaaacgaatgatgtgaatgataatcatgttgtggaagattcaagc 
atgaatgaaatagaaaagaataacgcagaaattacagaaaatgtgcaaaacgaagcagct 
gaaagtgaacaaaatgtcgaagagaaaactattgaaaacgtaaatccaaagaaacagact 
gaaaaggtttcaactttaagtaaaagaccatttaatgttgtcatgacgccatctgataaa 
aagcgtatgatggatcgtaaaaagcattcaaaagtcaatgtgcctgaattaaagcctgta 
caaagtaagcaagctgtgagtgaaagaatgcctgcgagtcaagccacaccatcatcaaga 
tctgattcacaagagtcaaatacaaatgcatataaaacaaataatatgacatcaaacaat 
gttgagaacaatcaacttattggtcatgcagaaacagaaaatgattatcaaaatgcacaa 
caatattcagagcagaaaccttctgttgattcaactcaaacggaaatatttgaagaaagt 
caagatgataatcaattggaaaatgagcaagttgatcaatcaacttcgtcttcagtttca 
gaagtaagcgacataactgaagaaagcgaagaaacaacacatccaaacaatactagtgga 
caacaagataatgatgatcaacaaaaagatttacagtcatcattttcaaataaaaatgaa 
gatacagc taatgaaaatagacctcggacgaaccaacaagatgttgcaacaaatcaagc t 
gtacaaacatctaagccgatgattcgtaaaggcccaaatattaaattgccaagtgtttca 

gaactgaatgacgcattattttactttaatgtacctgcagaagtacaagatgtaactgaa 
ggtccaagtgttacaagatttgaattatcagttgaaaaaggtgttaaagtttcaagaatt 
acggcattacaagatgacattaaaatggcattggcagcgaaagratattcgtatagaagcg 
cctattccaggaactagtcgtgttggtattgaagttccgaaccaaaatccaacgacagtc 
aacttacgttctattattgaatctccaagttttaaaaatgctgaatctaaattaacagtt 
gcgatggggtatagaattaataatgaaccattacttatggatattgctaaaacgccacac 
gcactaat tgcaggtgcaac tggatcagggaaatcagtttgtatcaatagtattttgatg 
tctttactatataaaaatcatcctgaggaattaagattattacttatcgatccaaaaatg 
gttgaattagctccttataatggtttgccacatttagttgcaccggtaattacagatgtc 
aaagcagctacacagagtttaaaatgggccgtagaagaaatggaacgacgttataagtta 
tttgcacattaccatgtacgtaatataacagcatttaacaaaaaagcaccatatgatgaa 
agaatgccaaaaattgtcattgtaattgatgagttggctgatttaatgatgatggctccg 
caagaagttgaacagtctattgctagaattgctcaaaaagcgagagcatgtggtattcat 
atgttagtagctacgcaaagaccatctgtcaatgtaattacaggtttaattaaagccaac 
ataccaacaagaattgcatttatggtatcatcaagtgtagattcgagaacgatattagac 
agtggtggagcagaacgcttgttaggatatggcgatatgttatatcttggtagcggtatg 
aataaaccgattagagttcaaggtacatttgtttctgatgacgaaattgatgatgttgtt 
gattttatcaaacaacaaagagaaccggactatctatttgaagaaaaagaattgttgaaa 
aaaacacaaacacaatcacaagatgaattatttgatgatgtttgtgcatttatggttaat 
gaaggacata tttcaacatcat taa tccaaagacatttccaaat tggc tataatagagca 
gcaagaattatcgatcaattagagcaactcggttatgtttcgagtgctaatggttcaaaa 
ccaagggatgtttatgttacggaagcagatttaaataaagaa 
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144 acgcctaaacgtaatgatatcaaaacaattttagtaatagggtctgggccaattatcata 
ggtcaagcagctgaatttgattatgctggaacacaagcatgtctagctttaaaagaagag 
ggatatcgagttattcttgtaaattcaaatccagcgacaatcatgactgataaggaaatt 
gcggataaagtatatatcgaaccgttaactcatgattttatagcgcgaattatacgtaaa 
gagcaacctgacgctttacttccaactttaggtggccaaacaggtttaaacatggcgatt 
caactacacgaaagtggtgtgcttcaagataataacgtccaattattaggaactgagcta 
acatcaattcaacaagcagaagaccgtgaaatgtttagaacattaatgaatgatttaaac 
gttcctgtaccagagagtgacattgtaaatacagtagagcaagcctttaaattcaaagag 
caagtgggatacc<^rctaattgttagaccggcatttacgatgggtggtaccggaggcggt 
atttgtcataatgatgaagaattacatgaaatcgtctcaaatggtcttcattatagtcca 
gcaacgcaa tgtttat tagaaaaatc tatcgcagg 1 1 1 taaagaaatcgaatacgaagta 
atgcgtgataaaaacgataatgccatcgttgtatgtaacatggaaaatattgatccagtt 
ggtattcatacaggcgattcaattgttgtggctcctagtcaaacattatcagatgttgag 
tatcaaatgttacgtgatgtttcattaaaagttattcgagctttaggtatcgaaggtggt 
tgtaatgttxaattagcattagatccccattcattcgattattatattatagaagtaaat 
ccgcgtgtatcacgttca tcagcgt tagcttcaaaagcaacaggatatcc tat tgcaaaa 
ttagctgctaaaatcgcggttggtctaacattagatgaaatgttaaatccaattacagga 
acatcttatgcagcgtttgaaccaactttagactatgtgatttcaaaaataccaagattt 
ccttttgataaatttgaaaaaggagaacgagagcttggcacacaaatgaaagcaacaggt 
gaagttatggccattggtcgaacttacgaagaatcattgttaaaagcaattcgatcactt 
gagtatggtgtgcatcacttaggattaccaaatggtgaaagcttcgatcttgattatatt 
aaagaacgtatttcacaccaagatgatgaacgattatttttcatcggcgaagcaattaga 
agaggcacaacattagaagaaattcataatatgactcagattgattacttcttcttacac 
aagttccaaaacattattgatattgagcatcaattaaaagagcatcaaggtgatttagaa 
tatcttaaatatgcaaaagattatggatttagtgataaaacaatagcgcatcgctttaat 
atgacggaagaagaagtatatcaattgcgtatggaaaatgatattaaacctgtttacaag 
atggttgatacttgcgcagctgaatttgaatcttcaacaccatattattatggtacatac 
gaaactgaaaatgaatccatagttactgacaaagaaaaaatcttagtattaggctctgga 
ccaattcgaatcggccaaggtgtagaatttgactatgcgacagttcatgccgtttgggca 
attcaaaaagcagggtacgaagcgataattgtgaataacaatccagaaacagtttcaaca 
gacttctcaatttctgacaaattatactttgaacctttaactgaagaagatgtgatgaat 
atcattaatttagaaaaacctaaaggtgtcgttgtacaatttggaggacaaacagcgatt 
aatttagcagacaaattggctaaacatggtgttaaaatacttggtacttcactagaaaat 
ctaaatcgtgctgaagatagaaaagaatttgaagcactattaagaaaaattaacgtgcca 
cagccacaagggaaaacagctacatcacctgaggaagcattagcgaatgctgcagaaatc 
ggatatccggttgtagtaagaccttcttatgtattaggtggtcgcgcaatggaaattgta 
gacaatgacaaagagttagaaaactatatgacccaggctgtaaaagcgagtccggaacat 
ccggtactagtcgatagatatttaactggtaaagaaattgaagttgatgcgatttgtgat 
ggagaaacggtcattattccaggaatcatggaacatattgaacgtgctggtgtgcatagt 
ggtgactcaatcgCtgtatatccaccacaaactttgacagaagacgagttagcaacactt 
gaggactatactataaaattagctaaaggtttaaacatcattggcttaatcaacattcaa 
ttcgttatagctcacgatggtgtgtatgttttagaagtaaatccacgttctagtagaacg 
gtaccattcttaagtaaaattactgatattccaatggcacaattagctatgcgagcaatc 
attggggaaaaactaacagatatgggttatcaagaaggggttcaaccatatgctgagggt 
gtctttgtgaaagcaccagtatttagttttaataaattgaaaaatgttgatattacttta 
ggacctgaaatgaagtcaacaggtgaagtgatggggaaagatactacattagaaaaggcg 
ttattcaaagggttaacaggtagtggcgttgaagttaaagatcacggtacagtattaatg 
accgtcagtgacaaagataaagaggaagttgttaaattggcacaacgcttaaatgaagtt 
ggctataaaattttagcaacgtctggaacagctaataaattagctgagtatgacatacct 
gcagaagtagtaggcaaaattggtggcgaaaatgatttattaacacgtattcaaaatggt 
gatgttcaaatcgttataaatacaatgactaaaggtaaagaagtagaaagggatggcttc 
caaattagacgtactacagttgaaaatggtattccatgtttgacatctttagatacagct 
aatgccttaacgaatgtaattgaaagtatgacatttacaatgcgtcaaatg _ 
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145. 


atga ttaacagggataataaaaaggcaa taacaaaaaagggta tgat ttcaaa tcgc tta 
aacaaattttcgattagaaagtatactgtaggaactgcatcgattttagtaggtacgaca 
ttgatttttggtctagggaaccaagaagctaaagctgctgaaaacactagtacagaaaat 
gcaaaacaagatgatgcaacgactagtgataataaagaagtagtgtcggaaactgaaaat 
aattcgacaacagaaaataattcaacaaatccaattaagaaagaaacaaatactgattca 
caaccagaagctaaaaaagaatcaacttcatcaagtactcaaaaacagcaaaataacgtt 
acagc tacaac tgaaac taagcctcaaaaca t tgaaaaagaaaa tgt taaacc t tcaact 
ga taaaac tgcgacagaaga tacatc tgttat tt tagaagagaagaaagcaccaaataat 
acaaataacgatgtaactacaaaaccatctacaagtgaaccatctacaagtgaaattcaa 
acaaaaccaac tacacctcaagaatc tacaaa tat tgaaaat tcacaaccgcaaccaacg 
cc t tcaaaagtagacaatcaag t tacagat gcaac taatccaaaagaaccagtaaatgtg 
tcaaaagaagaacttaaaaaaaatcctgagaaattaaaagaattggttagaaatgatagc 
aatacagatcat tcaac taaaccag t tgc tacagc tccaacaagtg ttgcaccaaaacgt 
gtaaacgcaaaaatgcgctttgcagttgcacaaccagcagcagttgcttcaaacaatgta 
aatgat t taa t taaagtgacgaagcaaacaatcaaagt tggcgatggtaaagataatgtg 
gcagcagcgcatgacggtaaagatattgaatatgatacagagtttacaattgacaataaa 
gtcaaaaaaggcgatacaatgacga t taatt atgataagaatgtaat tcct tcggattta 
acagataaaaatgatcctatcgatattactgatccatcaggagaggtcattgctaaagga 
acatttgataaagcaactaagcaaatcacatatacatttacagactatgtagataaatat 
gaagatataaaatcacgcttaactctatattcgtatattgataaaaaaacagttccaaat 
gagacaagtttgaatttaacatttgctacagcaggtaaagaaacaagccaaaatgtcact 
gttgat tatcaagatccaa tgg tec a tggtgat tcaaaca ttcaatc tatc tttacaaaa 
ttagatgaagataagcaaactattgaacaacaaatttatgttaacccattgaaaaaatca 
gcaaccaacactaaagttgatatagctggtagtcaagtagatgattatggaaatattaaa 
ctaggaaatggtagcaccattattgaccaaaatacagaaataaaggtttataaagttaac 
tctgatcaacaattgcctcaaagtaatagaatctatgattttagtcaatacgaagatgta 
acaagtcaatttgataataaaaaatcatttagtaataatgtagcaacattggattttggt 
' gatattaattcagee tatattatcaaagttgt tagtaaatatacacc tacatcagatggc 
gaactagatattgcccaaggtactagtatgagaacaactgataaatatggttattataat 
tatgcaggatattcaaacttcatcgtaacttctaatgacactggcggtggcgacggtact 
gttaaacctgaagaaaagttataqaaaattggtgactatgtatgggaagacgttgataaa 
gacggtgt tcaagg tacagat tcaaaagaaaaaccaatggcaaacgttttagttacatta 
acttacccggacggtactacaaaatcagtaagaacagatgctaatggtcattatgaattc 
ggtggtttgaaagacggagaaacttatacagttaaattcgaaacgccaactggatatctt 
ccaacaaaagtaaatggaacaactgatggtgaaaaagactcaaatggtagttcggttact 
gttaaaattaatggtaaagatgatatgtctttagatactggtttttacaaagaacctaaa 
tacaacttaggtgactatgtatgggaagatactaataaagatggtatccaagatgcaaat 
gagccaggaatcaaagatgttaaggttacattaaaagatagtactggaaaagttattggt 
acaactactactgatgcctcgggtaaatataaatttacagatttagataatggtaactat 
acagtagaatttgaaacaccagcaggttacacgccaacggttaaaaatactacagctgat 
gataaagattctaatggtttaacaacaacaggtgtcattaaagatgcagataatatgaca 
ttagacaggggtttctataaaacaccaaaatacagtttaggtgattatgtttggtacgac 
agtaataaagacggcaaacaagattcaactgaaaaaggtatcaaagatgtgacagttaca 
ttgcaaaacgaaaaaggcgaagtaattggaacaactaaaacagatgaaaatggtaaatat 
cgttt-cgataatttagatagcggtaaatacaaagttatttttgaaaagcctgctggctta 
acacaaacagttacaaatacaactgaagatgataaagatgcagatggtggcgaagttgac 
gtaacaattacggatcatgatgatttcacacttgataacggatacttcgaagaagataca 
tcagacagcgattcagactcagatagtgactcagacagcgactcagactcagacagcgac 
tcagactcagacagtgattcagattcagacagcgactcagattcagatagcgactcagat 
tcggacagcgattcagactcagatagcgactcagattcagatagcgattcagactcagac 
agcgactcagatfccagatagcgattcggactcagacagcgattcagactcagatagcgac 
tcagactcagacagcgactcagattcagatagcgattcggactcagatagcgactcagat 
tcagacagcgattcagactcagatagcgactcagattcagacagcgattcagactcagat 
agcgactcagactcagacagtgattcagattcagacagcgactcagactcagatagcgac 
t cagat t cggacagcgac tcagactcaga tagegae tcagac t cagacag tgat tc agac 
agcgattcagactcggatgcaggaaaacatacacctgttaaaccaatgagtactactaaa 
gaccatcacaataaagcaaaagcattaccagaaacaggtagtgaaaataacggctcaaat 
aacgcaacgttatttggtggattatttgcagcattaggttcattattgttattcggtcgt 
cgcaaaaaacaaaacaaa 


146. 


atgactcatttattagagacatttgagatgtcaatagatcaccaggaagatggtttagtt 
gttatttctatgcctgttactgataaagtaaaacaaccatttggatatttacatggtggg 
gcttcgattgctttaggtgaaacagcatgttcattaggatctgctaatttaattgataca 
accaaatttattccattaggtttagagatgaatgctaaccatattcattctgctaaagat 
ggtcgtgttactgcgacagctgaaattattcatcgaggtaagtcgacacatgtatgggat 
ataaaaattaagaatgacaaagaacaattaattacagttatgcgtggtacagttgctatt 
aaacctttaaaa 


147. 


atggagcatacaactatgaaaataacaacgattgctaaaacaagtttagcactaggcctt 
ttaacaacaggtgtaatcacaacgacaacgcaagcagcaaacgcgacaacaccatcttcc 
actaaagtggaagcaccacaatcaacaccgccctcaactaaaatagaagcaccgcaatca 
aaaccaaacgcgacaacaccgccctcaactaaagtagaagcaccgcaacaaacagcaaat 
gcgacaacaccgccttcaactaaagtgacaacacctccatcaacaaacacgccacaacca 
atgcaatctactaaatcagacacaccacaatcgccaaccacaaaacaagtaccaacagaa 
ataaatcc taaatttaaagat ttaagagegtat tatacgaaaccaagt ttagaatt taaa 
aatgagattggtattattttaaaaaaatggacgacaataagatttatgaatgttgtccca 
gattatttcatatataaaattgctttagttggtaaagatgataaaaaatatggtgaagga 
gtacataggaatgtcgatgtatttgtcgttttagaagaaaataattacaatctggaaaaa 
tattctgtcggtggtatcacaaagagtaatagtaaaaaagttgatcacaaagcaggagta 
agaattactaaggaagataataaaggtacaatctctcatgatgtttcagaattcaagatt 
actaaagaacagatttcct tgaaagaac t tga tt ttaaattgagaaaacaac ttattgaa 
aaaaataatctgtacggtaacgttggttcaggtaaaattgttattaaaatgaaaaacggt 
ggaaagtacacgtttgaattgcacaaaaaattacaagaaaatcgcatggcagatgtcatt 
aatagtgaacaaattaaaaacatcgaagtgaatttgaaa 
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atgaaaaagcaaataatttcgctaggcgcattagcagttgcatctagcttatttacatgg 
gataacaaagcagatgcgatagtaacaaaggattatagbgggaaatcacaagttaatgct 
gggagtaaaaatgggacattaatagatagcagatatttaaattcagctctatattatttg 
gaagactatataatttatgctataggattaactaataaatatgaatatggagataatatt 
tataaagaagctaaagataggttgttggaaaaggtattaagggaagatcaatatcttttg 
gagagaaagaaatctcaatatgaagabtataaacaatggtatgcaaattataaaaaagaa 
aatcctcgtacagatttaaaaatggctaattttcataaatataatttagaagaactttcg 
atgaaagaatacaatgaactacaggatgcattaaagagagcactggatgattttcacaga 
gaagttaaagatattaaggataagaattcagacttgaaaacttttaatgcagcagaagaa 
gataaagcaactaaggaagtatacgatctcgtatctgaaattgatacattagttgtatca 
tattatggtgataaggattatggggagcacgcgaaagagttacgagcaaaactggactta 
atccttggagatacagacaatccacataaaattacaaatgaacgtattaaaaaagaaatg 
a ttgatgac t taaattcaa ttattgatgat b tec t tatggaaac taaacaaaatagaccg 
aaatc tataacgaaatataa tec tacaacacataac tataaaacaaatagtga taataaa 
cc taatt t tga taaattag t tgaagaaacgaaaaaagcagttaaagaagcagatgat tct 
tggaaaaagaaaactgtcaaaaaatacggagaaactgaaacaaaatcgccagtagtaaaa 
gaagagaagaaagttgaagaacctcaagcacctaaagttgataaccaacaagaggttaaa 
actacggctggtaaagctgaagaaacaacacaaccagttgcacaaccattagttaaaatt 
ccacagggcacaattacaggtgaaattgtaaaaggtccggaatatccaacgatggaaaat 
aaaacggtacaaggtgaaatcgttcaaggtcccgattttctaacaatggaacaaagcggc 
ccatcattaagcaataattatacaaacccaccgttaacgaaccctattttagaaggtctt 
gaaggtagctcatctaaacttgaaataaaaccacaaggtactgaatcaacgttaaaaggt 
actcaaggagaatcaagtgatattgaagttaaacctcaagcaactgaaacaacagaagct 
tctcaatatggtccgagaccgcaatttaacaaaacacctaaatatgttaaatatagagat 
gctggtacaggtatccgtgaatacaacgatggaacatttggatatgaagcgagaccaaga 
ttcaataagccatcagaaacaaatgcatataacgtaacaacacatgcaaatggtcaagta 
tcatacggagctcgtccgacatacaagaagccaagcgaaacgaatgcatacaatgtaaca 
acacatgcaaacggccaagtatcatacggagctcgtccgacacaaaacaagccaagcaaa 
acaaacgcatataacgtaacaacacatggaaacggccaagtatcatatggcgctcgccca 
acacaaaacaagccaagcaaaacaaatgcatacaacgtaacaacacatgcaaacggtcaa 
gtgtcatacggagctcgcccgacatacaagaagccaagtaaaacaaatgcatacaatgta 
acaacacatacagatggtactgcgacatatgggcctagagtaacaaaa 


* 


149. 


atgaaaaaattagcaacagtaggttctttaattgtaacaagcactttagtattctcaagt 
atgccttttcaaaatgcgcatgccgacacaacttcaatgaatgtgtcgaataaacaaagc 
caaaatgtacaaaatcatcgtccttatggcggagtagtaccacaaggaatgacgcaagca 
caatatactgaattagagaaagctttaccccaattaagcgctggcagtaatatgcaagac 
tataatafcgaaattgtatgatgcgacgcaaaatattgctgataaatacaatgtga taatt 
acaactaatgtaggggtatttaaaccacatgctgttagagatatgaatggccatgcgtta 
ccttt^caaaagatggcaatttttatcaaacgaatgtagatgcaaatggtgttaatcat 
ggtggtagtgaaatggtgcaaaataaaacaggtcatatgagtcaacaaggccatatgaat 
cagaacacacacatgaaccaacagccacacatgcaacaaggtcatatgcaatcatcaaac 
catcaaatgatgagtccaaaagcaaatatgcattcatcaaatcatcaaatgaaccaaagt 

aaCaaaaaay &CCto.CCeiy C ty i* i»yy oui^y Uui>y av^a uwaay uau u\>wuau Ly\#atty i» 

attgccgcactactattagtatctgggttattcttagcatttagacgacgttcaacaaat 
aaa 


150. 


gtgcttaggagtgatttttatatgtcttattccattgttagagtttcaaaagttaaatct 
ggaacaaatacaacgggcatacaaaaacatgttcaaagagaaaataataattatgaaaat 
gaagatatagaccatagtaaaacttacttaaattatgatttggtaaatgctaataaacag 
aattttaataacttgattgatgaaaaaatcgaacagaattatacaggcaaaagaaaaatt 
agaacagacgcgattaaacacattgatggtttaattacatcagacaatgatttctttgat 
aatcaaacgccagaagatacaaagcagttttttgaatatgctaaagagtttttagaacaa 
gaatacggtaaagataatttattatatgcaaeagttcacatggacgaaaaaacaccacat 
atgcattatggcgttgttccaataactgatgatggtcgtttaagtgctaaagaagttgta 

ggtaat^aaaaagctttaacagcgtttcaagatagatttaatgagcatgttaaacaacga ! 

ggatatgatttagaacgtgggcaatcaagacaagtaacaaatgctaaacatgagcaaata 

agtcagtataaacaaaaaacagaatatcataagcaagaatatgaacgtgagagccaaaaa 

acagaccatataaagcaaaagaacgataaattaatgcaagagtaccaaaaatcgttaaat 

acgcttaaaaagcctataaatgttccgtatgagcaagaaactgaaaaagtaggtggttta 

tttagca'aagaaatacaagaaactggaaat^tgtaat^agc<^aaagatttcaatgaa 

tttcagaaacagataaaagctgxrtcaagatatttcggaagattacgagtatataaagrtct 

ggtagagccttagatgataaagat^^ggaaatacgagagaaagatgatttattaaataaa 

gcagttgagcgtattgaaaacgcagacgataattttaaccaactttacgaaaatgcaaag 

ccacttaaagagaatatagaaatagcgttaaagctttitaaaaatcttactaaaagagtta 

gaacgagttttaggaagaaat^cctttgcggaaagagttaataagttaacagaagatgaa 

cctatggca 


151. 


MSWFDKLFt^EDNDSiaJDLIH^ 

AYENENVEQSADTI SDEKEQYHRDYRKQSHDSRSQKRHRKRRNQTTEBQNYSEQRjGNSKI 
SQQSIK^nn3HSHYHTNKPGTYVSAINGQ[EKETHK^ 

FKTSEVPSAI FGTMKPKKLKNGRI PVSKPSEKVKSDKQKYDKYVAKTQTSQNKQLEQEKQ 

ITOSVVKQCTASKSSDEIWSSTTKSMPlWSKTDOTm 

RRFKKALQQKREEHia^QDalQRAIDEMYAKQAERYVGDSSI^ 

TNG I ENETVSNDENXQAS I QNEDTNDTHVD E SPYNYEEVSLNQVSTTXQLSDDEVTVSNV 
TSQHQSAI^HNVEVINnDKDELK^ 

KDTT SlOTDim^ASEMHVDM > KTQEYAVTB SQVNNI DKTVDNEIELAPRHKKDDQTNL 
SVNSLKTNDVNDNHWEDS SMNEIEKNNABITENVQNEAAE SEQNVKEKTIENVNPKK<?T 
EKV STL SKRPFNWMTP SDKKRMMDRKKHSKVWPELKWQSX^^ S SR 
SDSQESNTNAYKTNmTSl^VENNQLIGHA 
QDDNQLENEQVDQSTSSSVSEVSDITI^SEETTHPNNTSGQQD^ 

DTANEI^RTNQQDVATNQAVI^SKPMIRKGPNIKLPSVSLLEEPQV I K SDEDWITDKKK 
ELIOT AIoFYFN\n?AEVQD^ 

PIPGTSRVGIEVPNQNPTTVNLRSIIES PSFKNAESKLTVA^YRINNEPLLMDIAKTPH 

ALIAGATGSGKSVCINSIIiMSLLYKNHPBElJ^ 

KAATQSLKWAVEEMERRYKI^AHYHVRNITAF^^ 

QEVEQS IARXAQKARACGIHMLVATQRPSVNVITGL^ LD \ 
SGGAERIjLGYGDMLYIXSSGMI^PIKVQGT^ j 
KTQT^SQDELFDDVCAFMVNEGHl STSLIQR^QIGYNRAARIIDQLEQLGYVSSANGSK 
PR0VYVTEADLNKE 
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MPKRNDIKTILVIGSGPI IIGQAAEFDYAGTIXlAaJU^KEEGYRVILVNSNPATimmEl 
M5KVYIEPLTHDF1ARI IRKEQPOMiLPTIX3G^ 
TSIQQAEDRBMFRTUINDLNVF^ESDIVW^ 

ICHNDEELHBIVSNGLHYS PATQCLLEKS IAGFKEI EYKVMW3KNDNATVVCNMEENIDPV 
GIHTGDSIWAPSQTt*SDVEYQMtiRrJVSLKVI RAIiGI EQGCNVQLALDPHSFDYVI IBVN 
PRVSRSSALASKATGYP I AKIAAIQ AVGLTLDEMIi^ITGTS YAJff BPTLDYVI SKIPRF 
PFDKFBKGERELGTQMKATGEVMAlQRTYKESIilJCAIRSLEY 

KERISHQDDERLFFIGEAIRRffTTLKE I HNMTQIDYFFLHKFOJNI IDIEHQLKEHQGDLB 
YLKYAKDYGPSDKTIAHRFTWTTES^ 

ETENES I VTDKEKI LVLGSGPIRIGQGVEFDYATVHAVWAIQKAGYKAIIVNNNPBrVST 
DFSr SDKLYFEPLTEEDVMNI INLEKPKGWVQFGG<^AINIADKLAKHGVKI LGTSLEN 
IJNRAEDRKEFEAIJjRKINVPQPQGKTATSPEEAIiANAAEIGYP^ 
DNDKELKNYtfTQAVKASPEHPVLVDRYLTGKEIEVDAICDGETVIIPGl^ 
GTOSIAVYPPQTLTEDEIATLEDYTIKLAKGLNI^ 
VPFLSKITDI PMAQLAMRAIIGEKLTDMGYQEGVQPYAHSVFV^ 
GPEMKSTGEVMGKDTTEiEKALFKGLTG SG^/BVKDHGTVMdWSDKDKEEVVBCLAQRE^JEV 
GYKIIiATSGTANKLAEYDI PAEWGKI GGBNDLLTR1 QNGDVQIVIN'IMrKGKEVERDGP 
QIRRTTVENGI PCLTS LDTANALTNVI ESMTFTMRQM 


153. 


MINRDNKKAI "TKKGMI SNRLNKF S IRKYTVGTAS ILVGTTLI FGLGNQEAKAAENT STEN 
AKODDATTSDNKEWSETENNSTTENNSTN^^ 

TATTETKPQNIBKEWKPSTDKTATEDTSVI LEEKKAPNNTO STSKI Q 

TKP/TTPQBSTNIENSQPXJPTPSKVDNQVT 

NTDHSTKPVATAPTSVAPKRVNAKMRFAVAQPAAW 

AAAHIX3KDIEYI7rEFTI DNKVKKGDTMTINYDKN^ PSD LTDKNDP IDI TDP SGEVIAKG 
TFT)KATKQITYTFTDYVDKYFJ3IKSRLTLYSY^ 

VDYQDPMVHGBSNI Q S IFTKLDEDKQT lEO^I YVNPIJCKSATNTKVDIAGSQVDDYGNIK 
LGNGSTI IMNTEIKVYKVNSDQQLPQSrail 

DINSAYI IKWSKYTPT SIX3ELDIA(^TSI^TTDKYGYYNYAGYSNF IVTSNDTGGGDGT 
VKPEEKLYKIGDYVWEDVDKDGVQGTI^K^ 

GGI^KIX^TYTVKFETPTGrYDPTKVNGTT^^ SVTVKINGKDI^SIJ3TGFYKEPK 

YNLGDYVWEDTOKBGIQDANEPGIK^^ 

TVEaFETPAGYTPTVKNTTADDKDSNGLTOTCVIKDAD 

SNEODGKQDSTEKGIiaWTVTT^NEK^ 

TQTVTNTTEDDKnkDGGEVDOTI^ 

SDSDSDSDSDSDSDSDSDSDSDSPSDSDSDSDSDSDSDSDffDSDSDSIlSDSDSDSDSDSt) 

SDSDSDSDSDSDSDSDSDSDSDSDSDAGKBTPVK^ 
NATLFGGLFAALGSLLLFGRRKKQNK 


154. 


MTHIJjETFEMSIDHQEDGLWI SKPVTDKyKQPF^3YIiHGGASTALGSTACSLGSANI»IDT 

TKFIPLGLEMNANHIHSAKIXmVTA 

KPLK 


, 155. 


MEHTTMKITTIAKTSIJU^GI^TTGVI^^ 
KP^TTPPSTKVEAPQQTACtATTPPSTKVTTPPSTOTP^ 

INPKPKDLRAYYTKPSLKFKNBIG I IliKKWTT IRFMNWPD YFI YKIALVGKDDKKYGEG 

VffiOJVEWFVVIiBENNYNl^KY^GGrrKSNSKK^ 

TKEQI SLKEI/DFKLRKQLIEKKNLYG3WGS 

NSEQIKNIEVNLK 


156. 


MKKQIISLGALAVASSLFTWI3NKADAIVTKDYSG j 

EDYIIYAIGLTNKYEYGDOTYKEAKDRLI^KVLRED^ 

NPOTDLKMANPHKYNLEffil^MKE^ 

DKAMSVYDLVSEIireLWSYYGDK^ 

.IDDI^sfSI IDDFFMETKQNIIPKSITKYNPTTHNYKTNS DNKPNFDKLVEETKKAVKEADD9 
WKKKTVKKYGETFTKSPVVKEEKKraEPQAP 

PQGTITGSIVKGPEYPTMENKWQGEIVQGPDFLTMSQSGPSI^NNYTN^ 

EGSSSKLEIKPQGTBSTLKGTQGESSDIEVKPQATET^ 

AGTGIEEYNDGTFGYEARPRFl^SETOAYNVTTHAKGOV 

THANGQVSYGARPTQNKJ?SKTNAYNVTTHGN^ 

VSYGARPTYKB^SKTNAYNVTTHADQTATYGPKVTK 


157. 


MKKLAWGSLIVTSTLWSSMPFQNAHADTTSMl^ 

QYTELEKALPQLS AG Sl^QDYNMKLYDATQNIADKYNVI PITWGVFKPHAVRDMNGHAL 
PXTKDGNFYQTNVDANGVNHGG SEMV^Ql^TGHMSQ QGHMNQNTH6IKQQ PHMQQGHMQS SN 
HQMMS PKAl^IHSSNHO^NQSNKKVLP AAGESMT S S I LTAS IAMjLLVSGLFTAPRRRSTNK 


158. 


VLRSDFYMSYS IVRVSKVKS GTNTTGIQKHVQRENNNYENEDIDHS^ 
NFMSTLIDFJCIEQlSnfTGKRKIRTDAI KHIDGLITSDNDFFDNQTPKDTKQFFEYAKEFLEQ 
EYGK£NLLYATVHMDEKTPHMHYGVVPITO 

GYDLERGQSRQVTNAKHE QI S QYKQKTE YHKQE YERE SQKTDHIKQKJTOKLMQEYQKS^ 
TXiKKP INVP YEQETEKVGGIiFSKEI QETGNWI SQKDFNEFQKQIKAAQDI SEDYEYT KS 
GRALDDKDKE I REKDDLLNKAVERI ENADDNFZSTQLYENA^LKENI EIALKLLKI LLKEL 
ERVLGRNTFAERVNKLTEDEPMA 
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159. 


atgatgaaaaagttaaaagcgagtgaaattagacaaaaatatctagatttctttgttgaa 
aaaggacatatggttgaaccttctgcaccattagtgccaattgatgatgatacattatta 
tggattaattcaggtgtagcaacattaaagaaatattttgatggacgtgaaacacctaaa 
aagccaagaattgtaaactctcaaaaagctattcgtacaaatgatattgaaaatgttggt 
ttcacagcgcgtcaccatacattctttgaaatgttaggtaacttctcaattggtgattat 
tttaaacaagaagcgattgaatttgcttgggaatttttaacgagtgataaatggatgggt 
atggagccagataaattgtacgttacgattcatccggaagatatggaagcatacaacatt 
tggcataaagatattgggcttgaagaaagtcgtattattcgcattgaaggtaacttctgg 
gatattggtgaagggccttcaggaccgaacactgagattttctatgatcgcggagaagca 
tatggacaagacgatccggcagaagaaatgtatccaggtggagaaaatgaacgctatctt 
gaagtatggaacttagtatttagtgaattcaatcataataaagatcatagttacacacca 
t tacc taataaaaa tat tgatactggca tggggc t tgagcgt a tggcc tcag tt tc tcaa 
aatgtacgtactaactatgaaacagatttatttatgcctataatgaatgaaatcgaaaaa 
gtatcaggtaaacaatatttagtaaacaacgaacaagatgtggcatttaaagtaattgct 
gaccacattcgtacgat tgcatttgcaatttc tgatggtgcattacc tgccaatgaaggt 
agagggtatgtattacgtcgattgttacgtcgtgccgttcgttttagtcaaacgttagga 
atcaatgagccatttatgtacaaacttgttgatattgttgcagacattatggaaccatat 
tatccaaatgttaaggaaaaagcagatttcattaagcgtgttataaagtctgaagaagaa 
cgattccatgaaacattagaagatggtttagcgattttaaatgaattaattaaaaaagct 
aaagcgacaacaaatgaaattaatgggaaagatgcatttaaattgtatgatacgtatggg 
ttcccaattgaattaactgaagaaatagcagtgcaagcaggattgaaagttgatatgaca 
acattcgagtcagaaatgcaacaacaacgtgatcgtgcacgtcaagcacgtcaaaattct 
caatcaatgcaagttcaaagtgaagtattgaaaaatattacatctgcaagtacttttgtt 
ggttatgatactgcgacagctcaaacaacactaacacacttgatatacaatggtgaagaa 
gtttcacaagttgaagcgggtgaaacagtatacttcatgttaacggaaacaccattttat 
gcaatcagtggtggacaagttgcggatacaggtattgtttataatgacaattttgaaatt 
gctgttagtgaagtaaccaaagcaccaaatggtcaaaacttgcataaaggagtagtacaa 
tttggccaagtaaatgttggcgctacagtgtctgctgaagtgaaccaaaatgatcgacgt 
gacattcaaaagaaccatagtgcaacacatttattacatgcagcgttgaaatcagtactg 
ggtgatcatgttaaccaagctggttcactagtagaagcagatcgtttacgttttgatttc 
tctcattttggtccaatgactaatgatgaaattgatcaagttgaacgcttagtaaatgaa 
ga??tttggaaaggtattgacgtt3acafctcaagflftafcggafcatfrgcfctcfrgctafrflga^ 
atgggcgcaatggcattattcggtgaaaaatatggtgatgttgtgcgtgtagtaaatatg 
gcaccattttcaattgaattatgtggtggtattcatgtccgcaatacttctgaaattggc 
ttattcaaaatagtaagtgagtcaggtacaggagctggtgtgcgtcgtattgaagcatta 
acaggtaaagcagctttcttatatttagaagatattcaagagaaatttaatacgatgaaa 
tcacagctgaaagtgaaatctgatgatcaagtagtcgataagttaacacaattacaagat 
gaagaaaaagcattattaaaacaattagagcaacgtgacaaagaaatcacatcacttaaa 
atgggtaat at tgaagatcaagt tgaagaaatcaatggc tataaagta t tgg t tactgaa 
gtggatgtaccaaatgcgaaagcaattcgctcgacaatggacgattttaaatctaaacta 
caagatacaattatcattcttgcaagtaatgttgatgataaagtatcgatggttgcaact 
gtccctaaatctttaacaaataacgttaaagccggtgatcttatcaaacaaatggcacca 
atcgttggtggtaaaggtggcggtcgtccagatatggctcaaggtggcggtacacaacct 
gaaaatatctcaaaatcattaagctttattaaagattacattaaaaatcta 


160. 


MMKKLKASEIRQKYIiDFEVKKGHMVEPSAPLVPIDDOT 
KPRXVNSQKAIRTNDIENVGFTARHHT^^ 

MRPDECLYVTIRPKDMKAYNT WHKDIGLEESRIIEIIBGNFWDIGEQP SGPNTEXFYDRGEA 
YGQDDPAEEMYPGGEHERYI^EVV^VFSEFNHNKDHSY^ 

NWTNYBTDLFMP IMNEIEKVSGKQYLVKNEQDVAPKUXADHIRT IAF AI SDGALPANEG 
RGYVIiRRLIJIRAVRFSQTIiGINEPFtlYKLTO 

TF^EMQQQRDRARQARQNSQSMQVQSEVLKOT 

VSQVEAGETVYFMLT ET PFYAI SGG QVADTGIVYNDNFE IAVSEVTKAPNGQNLHKGVV Q 

FX^VJWGATVSAEVNQNDRRDIQKimSAT^ 

SHFGPMTNDBIDQVERLVNEEIWKGlDVmQEMDIASAKEMG 

APFSIELCGGIHVRNTSEIGI^KIVSES<7^^ 

SQI*KVKSDDQVVDKI*TQLQDEEKALIiKQLEQRDKE 

VWPNAKATRSTMDDFTCSKL^^ 

IVGGKGGGRPDMAQGGGTQPENI SKSLSFXKD YIKNL 


161. 


atgaatagtgagtttatatatggacgggtaacaaatttaggaggtaagattttgagttta 
ataaagaaaaagaataaagatattcgcattataccattaggcggtgttggcgaaattgct 
aaaaatatgtatatcgttgaagtagacgatgaaatgtttatgttagatgctggacttatg 
tttccagaagacgaaatgctaggtattgatattgttataccagacatttcatacgtactt 
gaaaataaagataaattgaagggtatattccttacacacggacatgagcacgcgattggt 
gcagtgagt tatgt 1 1 tagaacaat tagatgcaccagta ta tgga tc taaa t tgacaa ta 
gcgttaattaaagaaaatatgaaagcccgtaatattgataaaaaagttcgctactataca 
gttaataatgattcaattatgagattcaaaaacgtgaatattagtttctttaatacgaca 
cacagtat tec tgatagtttaggtgtttgtattcacac ttcatatggtgccattg tgtat 
acaggtgaatttaagtttgaccaaagtttacatggacattatgcaccagatattaaacgt 
atggcagagattggtgaagaaggcgtatttgtcttaatcagtgattctactgaggcagag 
aaacc tggatataatac teeggaaaa tgtgat tgaaca tea ta tgta tga tgct tt tgea 
aaagtgcgaggtcgcttgatagtttcatgttatgcttcgaactttatacgtattcagcaa 
g t tt taaata ttgc tagcaagc taaatcgtaaagtgtcat ttt taggaagatcact tgaa 
agttcatttaatattgctcgtaaaatggggtatttcgacattcctaaagatttgctaatt 
cctataacagaagttgataattatcctaaaaatgaagtgataattatagctactggtatg 
caaggagaacctgtagaagccttaagtcaaatggcgcaacataagcataaaattatgaat 
atcgaagaaggcgattctgtatttttagcaattacggcttctgctaatatggaagttatc 
attgcgaatacattaaatgagcttgtacgtgctggcgcacatattattccaaataacaaa 
aagattcatgcttcaagtcatggttgcatggaagaattaaaaatgatgattaatattatg 
aaacctgaatactttattcctgtacaaggtgaatttaaaatgcagatagcacatgcgaag 
ctagcagctgaagcaggtgttgcaccagaaaagattttccttgtggaaaaaggagatgtc 
attaattacaaeggtaaagatatgatattaaatgaaaaggtaaattcaggaaatatttta 
a tagatggcat tggtat tggggatgtaggaaata tegtg t tgagagaccg tcatc 1 1 1 ta 
gcagaagatgg tatc tttat tgc tgttg taacgt taga tec taaaaatagaegtatage t 
gegggace tgaaat tcaa tctcgtggg tt tg tatatg tacgtgaaagtgaagac ttat ta 
cgtgaagcagaagagaaagtacgtgaaatagtagaggctggtttacaagaaaaacgcata 
gaatggtctgaaattaaacaaaatatgcgtgatcaaattagtaaactattattcgaaagt 
acaaaacgtcgtcctatgattattccagtaatttctcraaatt 
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162. 


MNSEFIYGKVTNLGGKILSLIKKKNKDIRI^ 

FPBDEMI/SIDIVIPDISYVLENKDKLKGIFLTHGHBHAIGAVSYVriEQlJ^ 
ALIKENMKARNIDKKVRYYTVNNDSIMRFKNVNISFF^^ 

TGEFKFDQSLHGHYAPDI KRMABIGEEGVFVLI SDSTEAEKPGYNTPENVIEHHMYDAPA 

KVRGRLIVSCYASNFIRI QQVllrt ASKCiNRKVSFLGRSLBSSPNIARKMGYFDIPKDLLI 

PITEVDNYPKNBVIIIATGMQGEPVEALSQMAQHKHKI^^ 

IAimjraVRAGAHIIPNNKKlHASOT^ 

IJVAEAGVAPEKIFLVEKGDVINY*Xaa>M^^ 

AEDGIFIAWTIJ3PKNRRIARGPEIQSRGEW 

EWSEIKQNMRDQISKLLFESTKRRPMIIPVISBI 


163. 


atggaaataacaatgcctaagttaggtgagagtgttcatgaaggcaccattgaacaatgg 
ttagbttctgttggtgatcatattgatgaatatgaaccattatgtgaagttattacagat 
aaagtgacagctgaagtcccttccacgatatcaggaacaattacagaaattttagttgaa 
gcggggcagacagtagctat tgatacaat tatctgtaaaattgaaac tgc tgatgaaaag 

acaaa tgaaacaactgaagagatacaagcaaaagtggatgagcatac tcagaaatctac t | 

aaaaaagctagtgcaacagtggaacagacatctactgctaaacaaaatcaaccacgtaat 

aatggtcgcttttcacctgttgtatttaaactcgcttcagagcatgacattgatttatca 

caagttgtaggtagtggatttgaaggtcgtgtaactaagaaggatataatgtcagttatt 

gaaaatggtggtaccacagctcaatctgacaaacaagttcaaacaaaatcaacatcagta 

ggtgtgcgtaaagcaattgcgcaaaatatggttaatagtgtaacagagattccacatgca 
tggacgatgattgaagrtagatgctacaaatcttgtgaaaacgagaaatcattataaaaac 
agctttaaaaataaagaaggatataatctaacgttctttgctttctttgtaaaagctgta 
gcagatgctttaaaagcatatcctttattaaatagtagctggcaaggaaatgaaattgtc 
ttacataaagacattaatatttcaattgctgttgctgatgaaaataaattatacgtacct 
gtgattaagcatgcagacsraaaagtcaatcaaaggtatagctagagaaattaatacttta 
gcaacgaaagcgcgtaataagcaattgacagctgaagatatgcagggcggtacatttacg 
gtaaataatactggtacatttggttcagtatcatcaatgggtattataaatcatccacaa 
gcagcgattttacaagtagaatcaatcgttaaaaagccagtagtaattaatgatatgatt 
gcaattcgtaacatggttaatttatgtatttcaattgatcatcgtattttagatggttta 
caaacaggtaaatttatgaatcatattaaacagcgtatcgaacagtatactttagaaaat 
acaaatafcatat , . 


164. 


MEITMPKIiGESVHEOTIEQWLVSVGDHIDEYEPLCT^ 

AGQTVAIDTI ICKIETADEKTNBTTKB I QAXVDEHTQKSTKKASATVEQTSTAKQNQPRN 

NGRFSPVVFKLASEHDIDLSQVVGSGFEGRVTK^ 

DTSSl^SSEI^SEKSTIPVNGVRKAIAQNMVNSVTEIPHAWMMIEV^ 

SFKNKEGYNLTFFAFFVKAVM^^^ SIAVADENKLYVP 

VIKHZVDEKirnCGIAREINTLATKAR^ 

AAILQVESIVKKPVVIM2«IAIRNMVNI^ 

TNIY 


165. 




166. 




1 £7 
J.O/ . 


aacgtgccattaccaaaacaatttttagatattgataataaaccgattttaatccataca 
attgagaagttxattttagtgagtgaatttaatgagattattatcgcaacgccagcacag 
tggatttcccatacacaggatattttaaaaaaatataacattacagatcaacgtgtcaaa 
gtagttgcaggtggtacgFgatcgaaatgaaacaattatcraacattatcgaccatattcgc 
aatgtaaatggaattaataatgatgatgtgattgtaactcatgatgccgtaagaccattt 
ttaactcaacgtattattaaagagaacattgaagtagcagcaaaatatggtgcagtagat 
acagtcattgaagcaattgatacgattgtaatgtctaaagataaacagaacatacacagt 
atccctgtaaggaatgaaatgtatcaaggccaaacaccacaatcatttaatattaaatta 
ttacaagatagttatcgcgccttaagtagtgaacaaaaagaaatcttatcagatgcatgt 
aaaatcattgtcgaatctggacatgcagttaaattggtacgtggagaactatacaacatt 
aaagtgacaacaccgtatgatttaaaagtagcaaatgccattattcaaggtgatattgcc 
gatgat , . 


16B. 


MED?JMIYi^ILAGGIGSRKGNVPLPKQFT*DID^ 1 1ATPAQ 

WISHTQDIIiKKYOTTIXJRVKVVAGGTDRNETIIl^ 

I/TQRIIKENIEVAAKYGAVDTVIEAI^ 

LQDSYRAI^SEQKEILSDACKIIVESGHAV^ 

nn 
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169. 


atgo taatata 1 1 ggtgtatgacagtt aatggagggaacgaaatgaaagc 1 1 ta t tact t 
aaaacaagtgtatggctcgttttgctttttagtgtaatgggattatggcaagtctcgaac 
gcggctgagcagcatacaccaatgaaagcacatgcagtaacaacgatagacaaagcaaca 
acagataagcaacaagtaccgccaacaaaggaagcggctcatcattctggcaaagaagcg 
gcaaccaacgtatcagcatcagcgcagggaacagctgatgatacaaacagcaaagtaaca 
tccaacgcaccatc taacaaaccatc tacag tagt t tcaacaaaagtaaacgaaacacgc 
gacgtagatacacaacaagcctcaacacaaaaaccaactcacacagcaacgttcaaatta 
tcaaatgctaaaacagcatcactttcaccacgaatgtttgctgctaatgcaccacaaaca 
acaacacataaaatattacatacaaatgatatccatggccgactagccgaagaaaaaggg 
cgtgtcatcggtatggctaaattaaaaacagtaaaagaacaagaaaagcctgatttaatg 
ttagacgcaggagacgccttccaaggtttaccactttcaaaccagtctaaaggtgaagaa 
atggctaaagcaatgaatgcagtaggttatgatgctatggcagtcggtaaccatgaattt 
gactttggatacgatcagttgaaaaagttagagggtatgttagacttcccgatgctaagt 
actaacgtttataaagatggaaaacgcgcgtttaagccttcaacgattgtaacaaaaaat 
ggtattcgttatggaattattggtgtaacgacaccagaaacaaagacgaaaacaagacct 
gaaggcattaaaggcgttgaat ttagagatccat tacaaagtgtgacagcggaaa tgatg 
cgta tt tataaagacgt agatacatt tgfc tg t tatatcacatttaggaattgatcct tea 
acacaagaaacatggcgtggtgattacttagtgaaacaattaagtcaaaatccacaattg 
aagaaacgtattacagttattgatggtcattcacatacagrtacttcaaaatggtcaaatt 
tataacaatgatgcattggcacaaacaggtacagcacttgcgaatatcggtaagattaca 
tttaattatcgcaatggagaggtatcgaatattaaaccgtcattgattaatgttaaagac 
gttgaaaatgtaacaccgaacaaagcattagctgaacaaattaatcaagctgatcaaaca 
tttagagcacaaactgcagaggtaattattccaaacaataccattgatttcaaaggagaa 
agagatgacgttagaacgcgtgaaacaaatttaggaaacgcgattgcagatgctatggaa 
gcgtatggcgttaagaatttctctaaaaagactgactttgccgtgacaaatggtggaggt 
attcgtgcctctatcgcaaaaggtaaggtgacacgctatgatttaatctcagtattacca 
1 1 tggaaatacgattgcgcaaattga tgtaaaaggttcagacg tetggaeggett tcgaa 
catagtttaggcgcaccaacaacacaaaaggacggtaagacagtgttaacagcgaatggc 
ggtttactacatatctctgattcaatccgtgtttactatgatataaataaaccgtctggc 
aaacgaattaatgctattcaaattttaaataaagagacaggtaagtttgaaaatattgat 
1 1 aaaacg tgtata tcacgtaacgatgaatgac t tcacagcatcaggtggcgacggata t 
agtatgt tcggtggtcc tagagaagaaggtatt tcattagatcaagtac tagcaagtta t 
ttaaaaacagctaacttagctaagtatgatacgacagaaccacaacgtatgttattaggt 
aaaccagcagtaagtgaacaaccagctaaaggacaacaaggtagcaaaggtagtaagtct 
ggtaaagatacacaaccaattggtgacgacaaagtgatggatccagcgaaaaaaccagct 
ccaggtaaagttgtattgttgctagcgcatagaggaactgttagtagcggtacagaaggt 
tctggtcgcacaatagaaggagctactgtatcaagcaagagtgggaaacaattggctaga 
atgtcagtgcctaaaggtagcgcgcatgagaaacagttaccaaaaactggaactaatcaa 
agttcaagcccagaagcgatgtttgtattattagcaggtataggtttaatcgcgactgta 
cgacgtagaaaagctagc 


170. 


*n:iYWCmVNG(3*EMKALLIOTSV^ 
TDKQQVPPTKEAAHHSGKEAATNVSASAQCTADiyiNSKWT 
DVDTQQASTQKPTHTATFKLSNAKTASLSPRMPAANAPQTTra 
RVI GMAIUJKTVKBQEKPDLMLDAGD^ 

DFGYDQLKKLEGMLDF PCil^TNVYKDGKRAFKP STIVTKNGrRYGI IGVTTPETJfeV.TK.'1'RP 

EGIKGVEF^PLQSVTAEMMRIYKDK^ 

KKRITVXIXMSHTVLQNGQIYNNDA^^ 

VENVTPNKALAEQINQAD QTFRAQTAEVI I PNNTIDFKGERDDVRTRBTNW3NAIADAMB 

AYGVKWFSKKTDFAVTNGGGIRASIAKGKVTRYDLISVLP^ 

HSLGAPTTQKDGKTVLTAKK^LLHISDSIRVYYDINKPS 

LKRVYHVTMNBFTASGGDGY SMFGGPREEQI SLDQVLASYTiKTANLAKYDTTEPQEMLLG 
KPAVSEQPAKGQQGSKGSKSGKOTQPI(2)DKVMDPAKKPA 

SGRTIEGATVS SKSC^QLARMSVPKGSAHEEQLPKTGTNQSS S PEAMFVLLAGIGLIATV 
RRRKAS 


171. 


atgcaagagtaccaaaaatcgttaaatacgcttaaaaagcctataaatgttccgtatgag 
caagaaactgaaaaagtaggtggtttatttagcaaagaaatacaagaaactggaaatgtt 
g taat aagecaaaaaga 1 1 tcaa tgaa t ttcagaaacagat aaaagc tgc tcaagatatt 
tcggaagattacgagtatataaagtctggtagagccttagatgataaagataaggaaata 
cgagagaaagatgatttattaaataaagcagttgagcgtattgaaaacgcagacgataat 
tttaaccaacttt^cgaaaatgcaaagccacttaaagagaatatagaaatagcgttaaag 
cttttaaaaatcttactaaaagagttagaacgagttttaggaagaaatacctttgcggaa 
agagttaataagttaacagaagatgaaccaaaactaaatggtttagcaggaaacttagat 

caaaaacgagatagaggtatgcact ta 


172. 


MQEYQKSliNTLKKPINVPYEQETEKVGG SQKDFNEFQKQ IKAAQDI 

SEDYEYIKSGRALDDKDKEIF^KDDLLNKAVEItfEN^ 

LLKI LLKELERVLQRNTFAERVNKLTEDBPKLNGI^ 

OKRDRGMHL 


173. 


atgaagatgataaacaaattaatcgttccggtaacagctagtgctttattattaggcgct 
tgtggcgctagtgccacagactctaaagaaaatacattaatttcttctaaagctggagac 
gtaacagttgcagatacaatgaaaaaaatcggtaaagatcaaattgcaaatgcatcattt 
actgaaatgttaaataaaattttagctgataaatataaaaataaagttaatgataagaag 
at tgacgaacaaa t tgaaaaaa tgcaa aagcaa taeggeggtaaagataaat t tgaaaag 
gcccttcaacagcaaggtttaacagccgataaatataaagaaaatttacgtactgctgct 
tatcataaagaattactotcagataaaattaaaatctctgattctgaaattaaagaagac 
agcaagaaagcttcacacattttaattaaagttaaatctaagaaaagcgacaaagaaggc 
ttagatgataaagaagcgaaacaaaaagctgaagaaattcaaaaagaagtttcaaaagat 
ccaag taaa 1 1 tggtgaaa t cgc taaaaaagaatcaat gga tac tggt t cage taaaaaa 
gatggcgaattaggttatgttcttaaaggacaaactgataaagattttgaaaaagcacta 
tttaagcttaaagatggtgaagtatcagaggttgttaaatcaagctttggatatcatatt 
at t aaagctga taaac caacagac 1 1 taacagtgaaaaacaaagcc tgaaagaaaaat ta 
gtcgatcagaaagtacaaaaaaatccaaaattattgactgatgcatacaaagatctatta 
aaagaacacgatgttgactttaaagatcgtgatattaaatcagttgtcgaagataaaatc 
ttaaaccctgaaaaacttaaacaaggtggcgcacaaggcggacaatccggcatgagccaa 


174. 


MKMINKI/ IVPVTAS ALLLGACGASATDSKENTL I S SKAGDVTVADTMKKI GKDQ IANASP 

TEMLNKILADKYXNKVNDKKIDEQIEKMQKQ 

YHKELI^KIKISDSEIKEDSKKASHILIKVKSKKS^^ 

PSKFt3EIAKKESMIHK3SAKKDGEIiGYVLKGQTDro^ 

IKADKPTDFNSEKQSLKEKLVDQKVQKNPKLJjTDAyTOLLKEYtJVD 

LNPEKLKQGGAQGGQSGMSQ 
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175. 


atgcttttagtattagctggttgctctaattctaacgataataatgaaagtaaaaaagat 
gacgcagacaatggtaagaaacaagagattcaagttgcagcggcagcaagtttaacagat 
gtaaccaagaaattagcttcagaatttaaaaaagagcataaaaatgctgatattaaattt 
aactatggtggatcaggggcattaagaaaacaaattgaatcaggcgcacctgttgacgta 
tttatgtctgcaaatactaaagatgtagatgcattaaaagacaagaataaagcgcatgat 
acat a taaatatgcgaaaaatagtc tag tat taattgg tgataaagat tcaaat tacact 
tcag taaaagac t taaaagacaa tga taaat t agcat taggtgaagtgaaaac t gtacca 
gcaggaaaatatgcgaaacagtatttagataacaataacttatttaaagaagtcgaaagt 
aaaatcgtttatgctaaagatgtaaaacaagtattaaattatgttgaaaagggtaatgcg 
aaacaagg tt t tgtg tataaaac tgact ta t ataaacaaaataaaaaaat tgatac tgta 
aaagtaat taaagaagtagaact taagaagccaatcacatacgaagc tgg tgc taca tea 
gatagtaaattagcaaaagagtggatggaattcttaaaatcagataaagctaaagaaata 
c taaaagaataccac 1 1 tgeagea 


176. 


ffljLVIAGCSNSNDNNBSKKI)!^^ 

NYGGSGALRKQIESGAPVDVFMSATWKDVDALK^ 

SVKDLKDNDKLALQBVKTVPAGCTAKQYIJJNNNI^ 

KQGFVYKTI^VXQNKKIDTVKYIKEVEIiKKPITYBAGATSDS^ 

LKEYHFAA 


177. 


ttggcatacacatacactttaaaagatattattgaaattacaggtgtaactaaaagaact 
ttacattattacgatgaaataggattattagttccagataaaaatgataaaaattatcgc 
gtttataaacagcaagacttagaaaaattacaaaagattttaatactcaagtcttttgat 
tttgatatcgctaaaataaaacaatacatttcgtatgataatgaacaattgcgaaagtta 
ttatcagagcaaataagcaagfctagataaaaagatttctgacttacaattaattagacgc 
tctgtatgtgaatttattaaaggactctctctaatagataccagcattttaaacaagaca 
ctacagtcacaatatgataaagaagcatctataaaatatggtcatacgaaagcatatcaa 
tcatttattagacgtaaagacagcttacaatcgcaggatatcagacataaattgacaact 
atcttcaataaatttaatcatatgtctttgagtcattatccaatccaagattgtagtgat 
ctcgtatttgagtggaaggcatttatgaacactatcgctgattttgatgatgaaacatta 
tgctgtattgctaaaacatatgaagatgatacgcgtttcaaagattactttaattcatat 
gataatcaaaatttagcatcatacatttcagaagctgttaattattttttgagcaatgtg 
aataagagcgacaatttt 


178. 


taYTYTLKDIIEITGVnCRTLHYYD^ 

FDIAKIKQYISYDI^rJlKLLSEQlSK^ 

LQSQOTKEASIKY^TKAYQSFIRRKDSLQSQD^ 

LVFEWKAFMOTIATODDETr^^ 

NKSDNF 


179. 


atggcaaaaataaaagcaaatgaagcattagttaaagcattacaagcatgggatatagat 
cacttgtatggtattccaggagactcaatcgacgcagrtagtcgatagtttacgtacagtg 
agagatcaatttaaattttatcatgtacgtcatgaagaagtagcaagcttagcggctgct 
ggttacacaaaattaactggtaaaatcggtgtggcattaagtatcggtggccctggttta 
attcatttattaaatggtatgtatgatgccaaaatggataatgtaccgcaattaatatta 
tctggacaaacgaatagtacagcacttggaacgaaagcattccaagaaacaaatttacaa 
aaattatgtgaagatgtagccgtttataatcaccaaattgaaaaaggtgacaatgtgttt 
gaaatcgttaacgaagcaattcgtacggcatatgaacaaaaaggtgtagctgttgttatt 
tgtcctaacgacttattaactgaaaaaattaaagatacaacgaataaaccagtagataca 
tcaagaccaacagtagtatcaccaaaatataaagacatcaaaaaagcggttaaactaatt 
aataaaagtaaaaagcctgtcatgttaattggtgtaggtgcgaaacatgcgaaagatgag 
ctacgtgaatttattgaaatggctaaaattcctgtcattcattcattaccagctaaaaca 
atcttgccggatgatcatccatatagtatcggtaacttaggtciaaatcggtaccaaaaca 
tcttatcaaacaatgcaggaagcggatttattaattatggttggtace^actatccatat 
gtggattacttacctaagaaaaatattaiaagccattcaaattgacacaaatcctaaaaat 
atcggacatcgtttcaatattaatgtaggaattgttggagatagtaaaattgcgttgcat 
cagttaactgaaaatattaaacatgttgctgaaagaccattcttaaacaaaacgttagaa 
cgtaaagcggtttgggataaatggatggaacaagataaaaataataatagtaaaccatta 
cgtccagaacgattaatggcatcaatcaataaatttattaaagatgatgcagtgatttca 
gcagatgtaggtacagcaacagtttggtcaactcgatacttaaaccttggtgtaaataac 
aagttcatcatttcaagttggttaggtacaatgggttgcggtcttccaggtgcaattgca 
tcaaaaattgcatatccaaatagacaagccatcgcaattgctggtgacggtgcattccaa 
atggtaatgcaagacttcgctacagcagtacaatatgatttacctttaactgtatttgta 
cttaataacaaacagttagcatttattaaatatgaacaacaagcagctggtgaattagaa 
tatgcagttgatttttctgatatggatcatgcaaaatttgctgaggcagcaggtggtaaa 
ggttatacaattaagagtgctagcgaagtagatgctatagtcgaagaggcattagcacaa 
gatgtaccaacgattgtagatgtatatgttgatcctaatgctgcgccattaccaggtaaa 
attgtaaatgaagaagcgcttggttatggtaagtgggcatttagatcaattactgaagat 
aaacatttagatttagatcaaattccaccaatttcagtggcagcaaaacgtttctta 


180. 


l/KVTIfltMOIk T T TV 71 T f\HTjrrsTr\XIT TWT1 OTTl X T 7T"TT\f1T nilK mTWUI^WPTTPtlULUTH C*T * H 

IlAKXKANEAJjVitAIjQAWDX 

(TfTKLTGMGVALSIGGPGLXHLIJ'JG^ 

KLCBDVAVYNHQl^KGDNVFElVIJEAlRaiRyEQKG^ 

SRPTWSPKYKDIKKAVKLINRSKKFV^ 

ILPDDHPYSIG^GKIGTKTSYC^CJEADLL]^ 

RPERTJS4ASINKFI.KDDAVI S AWGTATVWSTRYLNI/3VNNKFIIS SWLGTMGCGLPGAI A 
S KI AYPNRQ A IATAGDGAFQMVMQDFAT AVQ YDL PLTVFVLNNKQLAF IKYEQQAAGELE 
YAVDFSDMDHAKFAEAAGGKGYTI KSASEVDAIVEEALAQDVPTIVDVYVDPNAAPIiPGK 
IVNEEALGYGKWAFRS ITEDKHLDLDQIPPISVAAKRFL 


181. 


gtagtagtttagggcttgcaacgcac 


182. ■ 


caccatcatagaacatacaattgctagc 


183 . 


c tgatac tggacaaca tagaga 


184. 


aagtaacgttatctttcgaatggt 


185. 


atttctggcactcaagtatatcaapac 


186. 


tggcttaggtgttggtgtaggc 


187. 


ataatgcaactacaactcagcc 


188. 


t tgatcgttga tgtatt t tgat tagat 


189. 


ctacaataactacagccgttaca 


190. 


gtgaatgaaq t tataaccagcacr 


191. 


cacgctaaagcatcagtgacaga 


192. 


agcattttgatgtgttgctgttgtgtt 
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193. 


gaa tccccaagcacc taaac 


194. 


gtaaacgttaatcaagcacact 


195. 


tttgcaataacagcaacatctggtgcag 


195. 


craaac 1 1 c t gaagc tggaattgtacgg _ 


197. 


atgagaaaaactaaaattgtatgtacaattggaccagcctcagaatcagaagaaatgatt 
gagaaattaatcaatgctggtatgaacgttgcacgattaaacttttcacatggtagtcat. 
gaagagcataaaggtagaattgatacaabtcgcaaagtagctaaaagattagacaaaatt 
gtagcaattttattagatacaaaaggtccagaaattcgtacgcataatatgaaagacggt 
atcattgaacttgaacgtggcaacgaagttattgttagcatgaatgaagttgaaggaaca 
cctgaaaagttctcagtaacatatgaaaacttaattaacgatgttcaagtaggttcatac 
at 1 1 tac ttgatga tggc t taa t tgaat tacaagt taaagatattgaccatgc taaaaaa 
gaagttaaatgtgatattttaaactctggtgagcttaaaaacaaaaaaggtgttaactta 
cctggcgtaagagtaagtttacctggtattacagaaaaagatgctgaagatatccgtttc 
ggtattaaagaaaatgttgacttcattgcagcaagtttcgtacgtcgtcctagtgatgtt 
t tagaaa ttcgtgaaattt tagaagaacaaaaagc taacatt tcagtat tccc taaaa tt 
gaaaaccaagaaggtattgataatattgcggaaattcttgaagtgtctgatggtttaatg 
gttgcacgtggtgacatgggtgttgaaattccacctgaaaaagtaccaatggttcaaaaa 
gatttaatcagacaatgtaacaaattaggtaaaccagttattacagctacacaaatgtta 
gattctatgcaacgtaacccacgtgctacacgtgcagaagctagtgacgttgccaacgca 
atctatgatggtacagatgcagcaatgttatctggtgaaactgctgctggttfcatatcct 
gaagaagctgttaaaacaatgagaaatatfcgctgtatcagctgaagcagcccaagattac 
aaaaagttattgtcagatcgtactaaattagttgaaacttcattagtgaatgctatcggt 
atttcggttgcacatacagctttaaacttaaatgttaaagcaattgtagctgctactgaa 
agfcggt tcaacggcacgtac catctccaaa tatcgtccaca t tcagacat ta ttgcggtg 
actccaagtgaagaaactgcacgtcaatgttcaattgtttggggagttcaacctgtagtt 
aaaaaaggacgtaagagtacagatgcattgttaaacaatgcagttgcaacagctgttgaa 
actggtagagtatctaatggtgattt^atcattattactgctggtgtaccaactggtgaa 
actggaac tac taatatgatgaaaatccacc tagttggtgacgaaat tgc taatggtcaa 
ggta 1 1 ggacg tggatcagt tg t tggt ac tacg ttagttgc tgaaac tgt taaaga 1 1 ta 
gaaggtaaagatttatctgacaaagttatcgttactaactcaatcgatgaaacgtttgta 
ccttatgtagaaaaagctttaggcttaattacagaagaaaatggtattacatcaccaagt 
gcaattgttggtttagaaaaaggtattccaacagttgtaggtgtagaaaaagctgttaaa 
aacataagcaataacatgttagttacgattgatgctgctcaaggtaaaatctttgaagga 
tatgcaaacgtacta , , ,. 


198. 


atgcaattcgataatattgacagtgctttaatggctttaaaaaatggagaaccaattatt . 

gtagtagatgatgagaatcgtgaaaatgaaggtgatttagtagcggttactgaatggatg 

aacgataataccattaattttatggcgaaagaagcaaggggattaatatgcgcaccagtg 

tc taaaga tattgcacaacgtttggatttggtacaaatggttgatgataactccgacatc 

tttggtacgcaatttacagtgagtattgatcatgtagatacaacaacaggaattagtgct 

tatgaacgtacattgactgccaaaaagctcattgatcctagtagtgaagctaaagatttt 

aatcgtcctggtcatttatttccattagtagcacaagataaaggcgtattagctagaaat 

ggacacacagaagcggctgttgatttagctaaacttactggtgccaagcccgctggtgtc 

atttgtgagattatgaatgatgacggcacgatggcgaaaggacaagatttacaaaagttt 

aaagaaaaacatcaattaaagatgattacgattgatgatttaattgaatatcgtaaaaaa 

ttagaaccagaaattgaatttaaggcaaaagtgaaaatgcctacagatttcggaacattt 

gatatgtatggttttaaagcgacatacacagatgaagagatagttgtactgacaaaaggt 

gcaattcgacaacatgaaaatgtacgcttacattctgcgtgccttacaggcgatattttc 

catagtcaacgttgtgattgtggtgctcaacttgaatcgtctatgaagtatatcaatgaa 

catggtggcatgattatttatctacctcaagaaggtcgtggcataggattgttaaacaaa 

ttacgcgcatatgaattaattgagcaaggatatgatacagtaactgcaaatttagcatta 

ggttttgatgaagatttgcgagattatcatattgctgcacagattttaaaatattttaac 

atcgaacatatcaatttattaagtaataatccaagtaaatttgagggattaaaacaatat 

ggcattgatattgcagaaagaattgaagttatcgtaccagaaacggtacataatcatgat 

tatatggaaacgaaaaaaataaaaatgggtcatttaata 


199. 


atgaaaatgaaaaaattagtcaaatcatcagttgcttcatcaattgcactgcttttgcta 
tcgaatacagttgatgcagctcaacatatcacacctgtaagcgagaaaaaagtagatgac 
aaaatcactttatacaaaacaacagcaacatctgataatgataaattgaatatttctcaa 
attttaacgtttaatttcattaaggataaaagttatgacaaagatacgttagtacttaag 
gcagccggaaacat taattcaggttataaaaagcc taa tccaaaagat tacaattac tea 
cagttttattggggcggtaagtataatgtttcggttagttcagaatcaaatgatgctgta 
aatgttgttgactatgcacctaaaaatcaaaatgaagaattccaagttcaacaaacatta 
ggttattcttatggcggagatattaatatatctaatggcttatcaggtggattaaatgga 
tcaaaatcattttcagaaacgataaattataaacaagaaagttacagaactacgattgat 
agaaaaacaaatcataaatcaattggctggggtgttgaggcgcacaaaattatgaataat 
ggttggggaccatatggtagagatagttatgacccaacatatggtaatgaactgttttta 
ggcggtagacaaagtagttcaaatgctggtcaaaatttcttgccaacacatcaaatgcct 
ttattggcgcgtggtaactttaacccagaatttataagcgtactttctcataaacaaaat 
gatacaaaaaaa tc taaaa tcaaagtaac ttaccaaagagaaatggatagata tac taat 
caatggaatcgactacactgggttggtaataactacaaaaatcaaaatacagtaacgttt 
acatctacttatgaagttgactggcaaaaccatactgttaaattaatcggtacggattct 
aaagaaactaatcctggagta 


200. 


Atgaagaaaaaagcgttactaccattatttttaggtattatggtctttttggctggttgt 
Gactattctaaacctgaaaaacgtagtgggtttttctacaatacattcgtagatccaatg 
Aaaaatgtattggattggttgggaaataacttattaaacgacaattatggtttagctatt 
Attatcct tgtattggtaattcgtattat tt tat taccat tcatgt tgtcaaactataaa 
Aatag tea ta tga tgcgtc a aa a aa tgaaag t tgcaaagccagaag t tgaaaaaa t tcaa 
Gaaaaagtgaaacgtgcgcgtacacaagaagaaaaaatggctgcaaaccaagaattaatg 
Caagtatataaaaagtatgacatgaacccgattaagagtatgttgggttgtttaccaatg 
Ctaatccaattaccaatcatcatgggattatactttgtacttaaagaccaacttgtagat 
Ggtttgtttaaatatccacacttcttatggttcgatttaggacgtcctgatatttggatt 
Acaattattgccggtgttttatactttatccaagcatatgtatcaagtaaaacgatgcca 
Gacgaacaacgtcaaatgggttacatgatgatggtcatttcaccaattatgattatctgg 
Atttcattaagctcagcatcagcacttggtttgtactggtcagtcagtgcggcgttcctt 
Gtagttcaaacacactttgcgaacatttattatgaaaaagtcgctaaaaaagaagtacaa 
Cctttcattgaagcgtatgaaagagagcacaacggcggcagcaataaaaaaggcaaaaac 
acacaagt tg tg tc taaaaagaaaaagaaa 
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atgaatttattcagacaacaaaaatttagtatcagaaaatttaatgtcggtattttttca 

gctttaattgccactgttacttttatatctactaacccgacaacagcgtctgcagcagag 

caaaatcagcctgcacaaaatcaaccagcacaaccagqtgatgccaatacacagcctaac 

gcaaatgctggtgctcaagctaatcctacagcacagccagctgcacctgccaaccaagga 

caaccagcagtacaaccagcaaaccaaggtggacaggctaatccagcaggaggagcagca 

caaccaaatacacaaccagctggacaaggtaatcaagctgatccgaataacgctgcacaa 

gcacaacctggaaatcaagcaacaccggcaaaccaagcaggtcaaggaaataaccaagca 

acacctaataa taa tgc aacaccggcaaatcaaacacagccagcgaatgc tccagcagca 

gcgcaaccagcagcacctgtagcagcaaacgcacaaactcaagatccaaatgctagcaat 

actggtgaaggcagtattaatacgacattaacatttgatgatcctgccatatcaacagat 

gagaatagacaggatccaactgtaactgttacagataaagtaaatggttattcattaatt 

aacaacggtaagattggtttcgttaactcagaattaagacgaagcgatatgtttgataag 

aataaccctcaaaactatcaagctaaaggaaacgtggctgcattaggtcgtgtgaatgca 

aatgattctacagatcatggtaactttaacggtatttcaaaaactgtaaatgtaaaacca 

gat tcagaat taa t tat taactt tac tacta tgcaaacgaatagtaagcaaggtgcaaca 

aatttagttattaaagatgctaagaaaaatactgaattagcaactgtaaatgttgctaag 

actggtac tgcaca tttatttaaagtaccaactgatgctgatcgtttagatttacaat tt 

attcctgacaatacagcagttgctgatgcttcaagaattacaacaaataaagatggttat 

aaatac ta ttcat tcattgataatgtaggtc tattctcaggatcacatttata tgtcaaa 

aatagagatttagcaccgaaagcaactaacaataaagaatatactattaatactgaaatc 

ggtaacaatggtaattttggtgcttcattaaaagcagatcaatttaaatatgaagtaaca 

ttaccacaaggtgtaacttacgttaataattcattaactacaacattccctaatggtaat 

gaagacagtacagtattgaaaaatatgactgttaattatgatcaaaatgcaaataaagtt 

acatttacaagccaaggtgtgacaacggcacgtggtacacacactaaagaagttttattc 

ccagataaatctttaaaattatcatataaagttaatgttgcgaatatcgatacacctaaa 

aatattgattttaatgaaaaattaacatatcgtactgcttcagatgttgtaattaataat 

gcgcaaccagaagttacactaactgcagatccattttcagtagcggttgaaatgaacaaa 

gatgcgttgcaacaacaagtaaactcacaagttgataatagtcattacacaacagcatca 

attgcagaatacaataaacttaaacaacaagcagatactattttaaatgaagatgcgaat 

catgttaaaactgcaaatcgtgcatctcaagcggatattgatggtttagtaactaaatta 

caagctgcattaattgataatcaagcagcaattgctgaattagatactaaagctcaagaa 

aaggttacagcagcacaacaaagtaaaaaagttacgcaagatgaagttgcagcacttgta 

actaaaattaacaatgataaaaataatgcaatcgcagaaattaataaacaaactacagca 

caaggtgtcacaactgaaaaagataatggtatcgcagtgttagaacaagatgtgattaca 

ccaacagttaaacctcaagcgaaacaagatattatccaagcagttacaactcgtaaacaa 

caaattaaaaagtcaaatgcatcattacaagatgaaaaagatgtagcaaatgataaaatt 

ggtaaaattgaaacaaaggcaattaaagatattgatgcagcaacaacaaatgcacaagta 

gaagccattaaaacaaaagcaatcaatgatattaatcaaactacacctgctacaacagct 

aaagcagcagctcttgaagaatttgacgaagttgttcaageacaaattgatcaagcacct 

ttaaatcctgatecaacaaatgaagaagtagcggaagctattgaacgtattaatgcagct 

aaagtttctggtgttaaagcaattgaagcgacaacgactgcacaagatttagaaagagtt 

aaaaacgaagaaatctcaaaaattgaaaatattactgactctacgcaaacaaaaatggat 

gcctataatgaagttaaacaagctgcaacagctagaaaagctcaaaatgctacagtttca 

aatgcaacaaatgaagaagtagcagaagctgatgcagcagtagatgcagctcaaaagcaa 

ggtttacatgacatccaagttgttaaatcaaaacaggaagttgctgatacaaaatcaaaa 

gtattagataaaatcaatgcaattcaaacacaagcaaaagttaaacctgcagctgatacg 

gaagtagaaaacgcatataatacacgtaaacaagaaattcaaaatagcaatgcttcaact 

acagaagaaaaacaagctgcatatacagaattagatactaaaaagcaagaagcaagaaca 

aatcttgatgctgcaaatacaaacagtgatgtaacaacagctaaagacaatagtattgct 

gcaattaatcaagttcaagctgccacaactaagaaatcggatgcaaaagcggaaatcgct 

caaaa^gcaagtgaacygtaaaacagcaattgaagcaatgaatgattogactactgaagaa 

caacaagcagcgaaagacaaagtggatcaagcagtagttactgcaaacgctgatatagat 

aatgctgcagcaaacaatgafcgtggataatgcaaaaactacaaatgaagctacaatcgca 

gccattacacctgatgcaaatgttaaaccagcagcaaaacaagcaattgcagataaagta 

caagctcaagaaacagcaattgatggaaataacggctcaacaactgaagaaaaagcagct 

gctaaacaacaagt tcaaactgaaaaaacaacagctgatgccgcaa tagatgc agcaca t 

acaaatgcggaagttgaagcggctaaaaaagcagcaattgctaaaattgaagcgattcag 

ccagcaacaacaactaaagataatgcgaaagaagcaattgctacgaaagcgaatgaacgt 

aaaacagcaatcgctcaaacgcaagacattactgctgaagaaattgcagcggctaatgcg 

gacgtagataatgctgtgacacaagcaaatagcaacattgaagctgctaatagtcaaaat 

gatgtagaccaagcgaaaacgacaggtgaaaatagtattgatcaagtaacaccaacagtt 

aataaaaaagcaactgcacgtaatgaaatcacagcaattttaaataacaaattgcaagag 

attcaagctacgccagatgcaacagatgaagaaaaacaagcagctgatgctgaagcaaat 

actgaaaatggtaaagcaaatcaagccatttcagcagcaactactaacgcacaagttgat 

gaagctaaagcaaatgcagaagcagcgattaatgcggtaacaccaaaagttgtgaagaaa 

caagcggctaaagatgaaattgatcaattacaagcaacgcaaacaaatgttatcaataat 

gatcagaacgctacaacagaagaaaaagaagcagctattcaacaattagcaacagcagtt 

acagacgcgaaaaataatattacagctgcaactgatgataatggtgtagatcaggcgaaa 

gacgctggaaagaattcaattcaaagcacgcaaccagcaacagcggttaaatcaaatgct 

aaaaatgatgttgatcaagctgtgacaactcaaaatcaagcaattgataatacaactggt 

gctacaactgaagagaaaaatgcagcaaaagatttagttttaaaagctaaagaaaaagcg 

tatcaagatatcttaaatgcacaaacaactaatgatgttacgcaaattaaagatcaagca 

gttgctgatattcaaggtattactgcagatacaacaattaaagatgttgcgaaagatgaa 

ttagcaacaaaagcaaacgaacaaaaagcgcttattgcacaaactgcagatgcgactact 

gaagaaaaagaacaagcaaatcaacaagtagacgcacaattaacacaaggtaatcaaaat 

attgaaaatgcacagtcaatcgatgatgtaaacactgcaaaagataatgcaattcaagca 

at tgacccaattcaagcatcaacagatg t taaaacgaatgcaagagcggaattgc taact 

gaaatgcaaaataaaataactgaaatacttaataataatgagactactaatgaagaaaaa 

ggtaacgatattggaccagttagagcagcatatgaagaaggtttaaataatattaatgca 

gca ac tac tacaggtga tgtaac tac t gc t aaagatacagcag tacaaaaagt tc aac aa 

c ttcatgcaaa tec tg t taagaaaccagcaggtaaaaaagaattagatcaagc tgeaget 

gataagaaaacacaaatagaacaaacaccaaatgcatcacaacaagaaattaatgatgca 

aaacaagaagttgatactgaattaaatcaagcgaaaacaaatgtcgatcaatcatcaaca 

aatgaatatgttgataatgcagttaaagaaggaaaagctaaaattaatgcagttaaaaca 

tttagtgagtacaaaaaagatgctttagctaaaattgaagatgcatataatgctaaagta 

aacgaagcggataactctaacgcatcgacttcaagtgaaattgctgaagcgaaacaaaaa 

cttgctgaattaaaacaaactgcggatcaaaatgttaatcaagctacttctaaagatgac 

attgaagttcaaattcataatgacttagataatattaacgattacacaattccaacaggt 

aaaaaagaatcagctacaacagatttatatgcttatgcagatcagaagaaaaataatatt 

tcagctgacactaatgcaacacaagatgaaaagcaacaagcaattaagcaagttgaccaa 

aatgttcaaactgcattagaaagcattaataatggtgtggataatggtgacgttgabgat 

gcattaacacaaggtaaagcagcaattgatgctattcaagtagatgctactgttaaacct 

aaagcgaaccaagctattgaagttaaagcagaagatacgaaagaatctattgatcaaagt 
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gaccag t taac tgctgaagaaaaaac tgaagcattagcaa tgat taaacaaat tacagat 
caagc taaacaaggtattac tga tgcaacaacaac tgctgaagt tgaaaaagcgaaagc t 
caaggacttgaagcatttgataacattcaaatcgactcaacagaaaaacaaaaagctatc 
gaagaattagaaactgcactagaccagattgaagcaggtgtaaatgtcaacgctgatgct 
acaactgaagaaaaagaagcgtttacgaatgctttagaagacattttatcaaaagcaact 
gaagatatttctgatcaaactacaaatgcagaaatcgctactgtcaaaaatagtgcgctt 
gaacaacttaaagcacaacgtattaatcctgaagttaagaaaaatgctttggaagcaatc 
agagaagtggttaacaagcaaatagaaataattaaaaatgcagatgcagatgcatcggcg 
aaagaaattgcacgtacggatttaggtagatattttgacagatttgctgataaattagat 
aaaacacaaacaaa tgcagaagt tgc tgaat tacaaaa tg taacga tacc tgcaa t tgaa 
gcgattgtgcctcagaatgatccagatgctaatgatactaataatggtatagataataat 
gatgcaacagcaaat tcaaatgc taatgcaacaccagaaaatac tggacaacc taacgta 
tctgagacgacagctaatggcaaagcagacgcttctccgacaacaccaaataatagtgat 
gcggcaacaggtgaaacaacagcaacatcagcaactgatgatgcaaatgataaaccgcaa 
gctaataacaattctagtgtagatgcatcaacaaacagtccgacaatggataacgatgta 
actagtaaaccagaagtagaatcaactaataacggcacaactgataaacctgtaacagaa 
ac tgataatgcaacgccagcagaaagcacaacaaataacaatag tacaac tacagcaaca 
aacgagaatgcaccaacaggatcaacagcaacggctccaacaactgcgagcacagaagca 
gcatcatctgctgatagcaaagataatgcatdtgtaaatgattcaaaacaaaatgctgaa 
gtaaataatagtgctgaatcccaatcaactaatgacaaggttgcacaaccaaaatctgaa 
aataaagctaaggcagaaaaagatggtagtgattcaacaaatcaaagtatggttgaatca 
acaactgaaacattgccttcagcagacataacagaaccaaatgtaccttctaatacatca 
aaagataaagaagaaagtacgacaaatcaaactgatgcaggacaacttaagtctgaaact 
aacgttgcatctaaogaagcagataaatcgccaagcaaagctgatactgaagtttcgaat 
aaaccatcaacatctgcatcttctgaagcaaaagaaaaaatgacttcaactaatcttagc 
caaaaagatgatacggcaacagcagatactaatgatacgcaaaaatcagttggttcagct 
gcaaacaataaagctacgcaaaacgacggtgccaatgcatctccagctacagtttcaaat 
ggaagcaatagtgctaatcaagatatgcttaatgtaactaacactgacgaccaccaagct 
aagacaaaatcagctcaacaaggaaaagttaataaagctaaacaacaagctaaaacttta 
ccagatac tggta tgtcacataatgacgat t taccatatgctgaattagctc taggtgca 
gg ta tggcat tc b taa t tagaaga t tcactaagaaagaccaacaaac tgaagaa 
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202. 


atgaaactaaaatcatttgttactgccactttagcattgggattattatcaacggtcgga 
gctgcattaccgagtcacgaagcatctgcagatagtaataacggctataaagaaatgact 
gtggatggttatcacactgttccttacacaatttcagtagatggtattactgcattacat 
cgaacttactttatcttcccagaaaataaaaatgttctttatcaagaaattgacagtaaa 
gtaaaaaatgaattagcttctcaacgtggtgttacaacagaaaaaattaataatgcccaa 
acagcaacttatacgcttactttgaatgatggtaataaaaaagtagtgaatctaaagaaa 
aatgacgacgctaaaaattcaattgatccaagtacaatcaaacagatacaaattgtagtt 


203. 


atggctattaaaaagtataagccaataacaaatggtcgtcgtaatatgacttcgttagat 

ttcgcagaaatcacgaaaac tacacc tgaaaagtca ttat taaaaccgc taccgaaaaaa I 

gcgggacgtaacaaccaaggtaaattgactgtaagacaccatggtggtggacacaaacgt 

caataccgtgttatcgatttcaaacgtaacaaagatggtatcaatgcaaaagttgattct 

attcaatatgatccaaaccgctcagcaaacatcgctttagttgtatatgcagacggtgaa 

aaacga ta tatcat tgc tec taaagga t tagaag taggtcaaatcgttgaaagtggtgct 

gaagctgacatcaaagttggtaacgcattaccattacaaaacattccagttggtacagta 

gtacacaacatcgagcttaaacctggtaaaggtggacaaatcgctcgttcagctggtgca 

agtgctcaagtacttggtaaagaaggtaaatacgtattaatcagattaagatctggtgaa 

gttcgtatgatcttatctacttgccgtgctacaatcggtcaagttggtaacctacaacac 

gaattagttaacgttggtaaagccggacgttcaagatggaaaggtatccgtccaacagtt 

cgtggttctgtaatgaaccctaacgatcacccacacggtggtggtgaaggtcgtgctcct 

atcggtagaccatctccaatgtcaccatggggtaaacctacgcttggtaagaaaactcgt 

cgtggtaaaaaatcatcagacaaacttatcgttcgtggacgtaagaaaaaa 


204. 


atgttagtaaatacgtttaacccatttgataatttattattatcgtctttaattgcagca 

ataccgattgtactgtttttactatgtttaactgtttttaaaatgaaaggtatttatgca 

gc ta t tacaacac ttgttgtaacat tac taattgeaataccatt tttcaaattgccagt t 

ggtatege ttc tggtgcagtagtcgaaggtttc ttccaaggtatcattccgat tggc tat 

atcgttatgatggcag tat tgttatacaaaattac tgttgaatc tggacaattt ttaaca ^ 

attcaagatagtattocaaatatttcacaagaccaacgtattcaagttttacttattgga * 

tttgcattcaacgcatttttagaaggtgcagcaggatttggtgtaccaattgcaatttgt 

gcacttttattaacacaattaggatttaatccattaaaagctgcgatgttatgtttagtc 

gcaaatgcagcgtctggtgcttttggtgcgattggtatccctgtaggtgttgtagaaacg 

ttgaaattacctggagatgtttcagtattaggtgtttctcaatcagcaactttaacattg 

gcaatcataaatttcattattccattcttacttatctttattattgatggttttagaggt 

gttaaagaaacattaccagcaattttagtagtttcaatcacttatacacttactcaagga 

ttattaactgtattcagtggacctgaattagcagatattattccaccgttattaacaatg 

ttagcattagcagtattttctaaaaaattccaaccaaaacacatttatcgtgttaataaa 

gatgaagaaattgaacctgcaaaagcacattctgcaaaagcagtattacatgcatggagc 

ccattcattgtattaacagtcat tgtaatgat t tggagtgcgccat tct ttaaaaact ta 

ttcttaccaaatggtgctttatcatcattagtatttaaattcaacttacctggaacaatc 

agcgaagttacgcat^aaccattagtattgactttaaatattattggacaaacaggtaca 

gctattttattaactattattattacaattttaatgtctaaaaaggttaactttaaagat 

gcaggtagattattcggcgttacatttaaagagttgtggttacxiagttcttacaatttgt 

ttcatcttagcaatttctaaaatcacaacttatggtggtttaagtgcagcaatgggtcaa 

ggtattgctaaagcaggtaatgtcttcccagttctatcaccaattttaggttggataggt 

gtgtttatgacaggatcagttgtaaataacaactcattatttgcaccaattcaagcttct 

gttgcacaacaaattggaacaagtggt tcac ttct tgta tc tgc taatacagttggtggt 

gtagcggcaaaattgatttcaccacaatcaattgcaattgcaactgcagcagtaaaacaa 

gttggtaaggaatcagaattattaaaaatgacattgaaatacagtgtatgtttactaata 

ttcatctgtatttggactttcatcttgtcattatta 


205. 


atgcttaaaaataaaatattaactacaactttatctgtgagcttacttgcccctcttgcc 
aatccgttattagaaaatgctaaagctgctaacgatactgaagacatcggtaaaggaagc 
gatatagaaattatcaaaaggacagaagataaaacaagtaataaatggggcgtgactcaa 
aatattcaatttgattttgtaaaggataaaaaatataacaaagatgctttgatattaaag 
atgcaaggattcatta.gctctagaacaacatattacaactataaaaaaactaatcatgtt 
aaagc tatgega tggccattcc aatataatattggtttaaaaacaaatgataaatatgtt 
tctttaattaattatttacctaaaaataaaattgaatctacaaacgtgagtcagatatta 
ggatacaatatcggtggtaatttccaatcagccccatcactcggtggtaatggatcatttr 
aactattctaaatcgattagctatacacaacaaaattatgtaagtgaagtagaacaacaa 
aactcaaaaagtgttttatggggcgtcaaagcgaattcattcgccactgaatcaggtcaa 
aaatcagcctttgatagcgatttat.ttgtaggctacaaacctcatagtaaagatcctaga 
gattatttcgttccagacagtgagttaccacctcttgtacaaagtggatttaacccttca 
tttatcgccacagtatctcatgaaaaaggttcaagcgatacaagcgaatttgaaattact 
tac^gaagaaacatggatgtcactcatgccattaaaagatcaacgcattatggcaacagt 
tatttagacggacatagagtccataatgcatttgtaaatagaaactatactgtgaaatac 
gaggt caat tggaagac tea tgaaatc aaggtgaaaggacagaat 


206. 


atgaaaatgaataaattagtcaaatcatccgttgctacatctatggcattattattactt 
tctggtactgctaatgctgaaggtaaaacaacaccagtcagcgtaaaaaaagtcgatgac 
aaagttactttatacaaaacaacagccacagcagattctgataaatttaaaatttcacag 
att ttaacat ttaatttcatcaaagataaaagt tatgataaagatac tt tag tact taaa 
gctactgggaatattaactcaggctttgtgaaacctaatcctaatgactatgacttttca 
aaattatattggggagctaaatacaatgtatctataagctcacaatctaatgattcagta 
aacgtcgttgattatgcaccaaaaaatcaaaatgaagagtttcaagttcaaaatacttta 
ggctatacatttggtggtgacattagtatctctaatggtttatctggtggacttaatgga 
aatacagctttttctgaaacaattaattataaacaagaaagttacagaacaacattaagt 
cgcaacacaaattataaaaatgttggctggggagttgaagcacataaaattatgaataat 
gg t tggggacct tatggaagaga tagc ttccacccaaca tatggtaa tgaac tcttc tta 
gc tggcagacaaagcagtgca tacgc tggecaaaac t tea tagcgcaacaccaaa tgeca 
ttattatctagaagtaacttcaatccagaatttttaagcgtactatcacacagacaagat 
ggcgctaaaaaatctaaaattacagtaacttatcaacgtgaaatggatttataccaaatt 
cgttggaatggcttctactgggcaggcgcaaattataaaaactttaaaactagaacattt 
aaatcaacatatgaaattgattgggaaaatcacaaagtgaaattgttagatacaaaagaa 
actgaaaacaataaa 
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207. 


atgaa tagagagatgttgtat ttaaatagatcagatat tgaacaagcgggaggtaatcat 
teacaagtttatgtggacgcattaacagaagcattaacagcccatgcgcacaatgatttt 
gtacaaccgc ttaagccgtat ttaagacaggatcctgaaaatggacac a tcgcagatcga 
at ta t tgcaa tgccaagtca t a tcgg tggtgaacacgcaatt tcaggtattaagtgga ta 
ggtagtaagcacgacaatccatcgaaacgtaatatggagcgtgcaagtggcgtcattatt 
ttgaatgatccagaaacgaattatccaattgcagttatggaagcaagtttaattagtagt 
atgcgtactgcagcagtttcagtgattgcagcaaagcatttggctaaaaaaggatttaaa 
gac ttaacaatcattggatgcgggc taatcggagacaagcaa t tacaaagtatgttagag 
caattcgatcatattgaacgcgtgtttgtttacgatcaattctctgaagcatgtgcacgc 
tttgttgatagatggcaacaacagcgtccggaaattaattttattgcgacagaaaatgct 
aaagaagcagtatcaaatggtgaagtagtcattacatgtaccgtaacggatcaaccatac 
attgaatatgattggttacaaaagggtgcatttattagcaacatttctatcatggatgtg 
cataaagaagtctttattaaagctgacaaagtcgtagtagatgactggtcacaatgtaat 
cgagaaaagaaaac ta t taaccaattggtgt tagaaggtaaattcagcaaagaagc tc tt 
catgctgaactaggacaacttgtgacaggtgacataccaggacgtgaagacgatgatgag 
atcatattac'ttaatccgatgggtatggctatcgaagatatttcaagtgcttattttatt 
tatcaacaggcacaacaacaaaatattgggacaacattgaacctatat 


208. 


atgaaaaaaattatggttattttcggtacgagacccgaagcaataaaaatggcaccatta 
gtaaaagaaattgatcataatgggaactttgaagcgaacattgtgattacagcacaacat 
agagatatgttagatagtgtgttaagtatatttga'tattcaagctgatcatgatttaaat 
attatgcaagatcaacaaacattagcaggcc ttacggcgaatgcacttgctaaac t tgat 
agcatcat taatgaggaacaaccggatatgatt t tagtacatggtgatac tacaacgact 
tttgtaggaagtttggcagcattttatcatcaaattccggtcggacatgtagaagctgga 
c t tcgaacaca tcagaaa tac tcacca 1 1 1 cc t gaagagt taaatcgag tea tgg t aag t 
aatattgctgaattgaattttgcgccaacagtaattgcagctaaaaatttactttttgaa 
aacaaagacaaagagcgtatctttattactggaaatacagttattgacgcattgtcaaca 
acagttcaaaatgattttgtttcaacgattattaataaacataaaggcaagaaagttgtt 
ttactaacagcgcatcgtcgtgaaaatattggggaaccgatgcatcagatttttaaagca 
gtaagagatttggcagatgaatataaagatgttgtcttcatttatccaatgcatcgtaat 
ccaaaggtaagagcgattgccgaaaaatatttatctgggagaaatcggattgaattaatt 
gageca ttagatgcgattgagttccataattttacaaatcaatcgtacctcgtgc tgaca 
gattctggtggtattcaagaggaggctcctacatttggaaaacctgtgttggtattaagg 
aatcatacagagcgtcccgaaggcgttgaggcgggaacatcgagagtaattggcacagat 
tatgacaa tat tgt tcgaaatg tgaaacaat tgat tgagga tgatgaagcgta teaaegt 
atgagtcaagcgaataatccatatggtgatggacaagcatcacgacgtatttgtgaagca 
atagaatattattttggattgcgcacagacaagccggatgaattcgtacctttacgtcac 
aaa 



atgattatgggtaatttgagatttcaacaggaatattttcgtatatacaaaaataataca 

gaatcaacgacacaccg taa tgcgta t tgggt taaae tcgc taaaaa t gt tgaagc tac t 

aaaatgatgtatgcattatcgacaattgtgcaacaacatgcatctataagacattttttt 

gatgttactaccgatgacaatttaacaatgatacttcatgaatttctgccttttattgag 

ataaaacaagttccatcttcttccgcaaactatgatttagaagctttttttaagcaagaa 

ttaagtacttaccattttaatgattcacctttattcaaagttaaattgtttcagttcgct 

gatgctgcatatatactattagattttcatgtgtccattttcgatgatagtcaaattgat 

attttbcttgatgatttatgcaatgcatatcgtggcaatactgttattaacaatactcga 

cagcatgcacatataaatagaaatgatgataaagacaatcaagatgcatcgcatatagca 

ttagactcaaactattttcggttagagaataactctgacatccatattgatagttatttt 

ccaattaagcatccatttgaacaagctttatatcaaacgtatttgattgatgatatgaca 

tcaatagata tggca teg ttggctgttagtgtgtatttagctaatcata taa tgagtcaa 

caacatgatgtcacattaggtatacatgtaccatcacatttaccaaatgatttacacgga 

aatattgtgccgttaacgttaacaatcgatgcaaaagatgtatgtcaacgttttacaaca 

ga 1 1 1 taataaatgtgtg ttgcaaaatatgtcgcaattacagtgcgcgaagtcttcgc 1 1 

tcactagagac tat ttt tcattgttatcatcatatgatgtct tgttgtaatgatgt tat t 

gaggatgtaca tcaaa tacatga tgcacatacatc tttageggata t tgaaatt 1 1 tcca 

catcaacacgggttcaaaattatatataacagtgcagcatatgatttgctctcaatcgag 

acgctgagtgacttagttcgaaatatttatttgcaaattactgaagaaaatggaaataaa 

cgaacaactgtagatgaacttaatttgatgacagaacgtgatattcaattatatgacgat 

atcaatttaagtttgcctgagatagatgatgcgcaaacagttgttaccttatttgagcaa 

caagttgaagcaacgccgaatcatgtcgctgtgcaatttgacggagtgtttataacatat 

caaacattgaatgcacgcgcgaatgatttagcacaccgtttgagaaaccagtatggtgtt 

gaacctaatgatcgtgtcgctgtcatagctgaaaaaagtattgagatgataatagcgatg 

ataggtgtgttgaaagctggtggggcttacgtgccaattgatccjgaactatccaagtgat 

cgtcaggagtacattttaaaagatgtaacgcctaaagttgtaataacgl^ccaagcttta 

tatgaaaatggtaaacaaaatattaatcacattgatttgaataagatagcgtggaaaaat 

attgataatctttctaaatgtaacacgttagaagatcatgcttatgttatttacacgtcg 

gggacaactggtaaccctaaagggacactaattccgcaccgaggtattgttcgcttggtc 

catcaaaatcattatgtaccattaaatgaagagacgacgattttgttatcaggaactata 

gcctttgatgctgcaacatttgaaatatatggtgcattgctcaatggtggaaagctgatt 

gttgctaaaaaagaacaattattaaatccaatagcggtagaacaattaatcaatgaaaat 

gacgttaatactatgtggttaacctcctcattatttaatcagattgctagtgaacgaata 

gaagtattggtatcgttaaagtatttattaattggtggagaagtattgaatgctaagtgg 

gtggatttgcttaatcaaaaaccgaagcatcctcaaattattaatggttatggaccaact 

gaaaatacaacatttacaacgacgtataatatacctaacaaagttccaaatcgtattcct 

attggtaaaccgattctgggtactcatgtttatatcatgcaaggcgagcgtcggtgtggc 

gttggtattcctggagaattatgtacaagtggctttgggttagctgcaggttatttaaat 

cagccagaattgacagcagataaatttateaaagattcaaatataaatcagctgatgtat 

agaagtggtgatatcgttcgtttgttacccgatggcaacatagattatttatatcgaaag 

gacaaacaagttaagattcgagggtttaggattgagttgtcagaggttgagcatgcgctc 

gagcgtatacaaggtattaataaagcagttgttattgttcaaaatcatgatcaagatcag 

tatatcgttgcttattatgaagcgatgcatacattatcacataataagattaaatcacaa 

ttacgtatgaccttaccggagtacatgataccagttaatttcatgcatattgagcaaatt 

cctattactattaatgggaaattagataagaaggcattgcctatcatggactatgtcgat 

acggatgcctatgrtagcaccgagtacagataccgaacacttgctatgccaaatttttgca 

gatattttacatgtgaatcaagtaggtattcatgataatttctttgaattaggtggccat 

tcattaaaagcaacgttagtggtgaatcggatagaggcatctactgggaaacgattacaa 

at tggtgact tat tacaaaagccaac tgtatt tgaactagcacaagcgat tgc taaggt t 

caagaacaaaactatgaagtgattccagaaactatagttaaagatgattatgtgctgagc 

tctgcacaaaagcgtatgtatttattatggaaatcaaaccataaagatacggtgtataac 

gtaccttttttatggcggttatcatcagaacttaatgtagctcaattgcgacaagcagtg 

cagcgtttgatagcgcgacatgagattttacgaacacaatatattgttgtagatgatgag 

gttcgacaacgtattgtggcagatgttgcagttgactttgaagaagttaacacgcatttt 

acggatgaacaagaaatcatgcgccaatttgtagcaccttttaatttggaaaagccaagt 

caaattagagtgagatacattagaagtcccttacatgcatacctctttatagatacgcat 

catatcattaatgacggtatgagtaatatacaattaatgaatgatcttaacgcactttat 

caacataaattattgttaccacttaaattgcaatataaagactatagtgagtggatgtcg 

catcgtgatatgacgaaacatagacaatattggttatctcaattcaaagatgaagtacct 

attttaagcttaccgacagactatgttagaccaaatattaaaacgacaaatggagcaatg 

atgtcatttacaatgaatcaacaaatgagacagctacttcaaaagrtatgtagaaaagcat 

caaattactgattttatgttctttatgagtgtggtcatgacgttgttaagtagatatgct 

cgaaaagatgatgttgttgtcggtagtgtgatgagtgcgcgtatgcataaaggcacggag 

caaatgctaggcatgtttgctaatacgttggtatatagagggcaaccgtcacctgataaa 

atgtggacacagtttttacaagaggttaaggaaatgagtttggaggcatacgagcatcaa 

gaatacccattcgaatgtttagtaaatgacttagatcaatcacatgatgcctcacggaat 

ccattatttgatgtcatgttagtactacaaaacaatgaaacgaatcatgctcattttggg 

catagtaaattaacacacattcaacccaaatcagtgacggcgaaatttgatttatctttc 

atcattgaagaagatcgcgatgactatacaatcaatatcgagtataataccgatttatat 

cactcagaaacagttcgtcacatgggtaatcaatgtatgattatgattgattatattttg 

aagcatcaagatacactacaaatttgtgatataccaaacggcacggaggaacttctaaat 

tgggtcaatacgcatgttaacgatcgaatgcttaatgtcccgggaaataaatctatcata 

agttactttaatgaagttgtctcacgacaaggtaatcatgttgcgctagtcatgaatgat 

ttgacaatgacgtatgaaacattacgcaactatgtggatgccattgcgcacatgctccta 

tcaaatggtgtgggcaatggtcaacgggttgccttgtttacagaacgtagttttgaaatg 

attgcggcgatgttggcgacagttaaagtaggtgcatcttatatacctatcgatattgat 

tttccgaataaacgacaaggtgcaattttggaggatgctaaagtaactgcagtcatgtct 

tacggcg t tgaaat tgaaacgacattaccag t ca t tcaat tggaaaa tgc taaaggc 1 1 1 

gttgaatcaaaggaaaatgaacaatatgatgatttacatggcaatcaacttgaaaacaca 

gega tgttagataatgaga tgtatgc ta 1 1 tacacatc tggtacgraccggga tgcctaaa 

ggggt tgeca tacgacaacgaaat ttgt tgaat ttagtgcatgcatggtcaactgaatt g 

caattaggegacaatgaagtattt ttgeaacatgeaaata t tgt t tttgatgcatcagt t 

atggagatttattgttgtttgttaaatggtcatacgcttgtgattccagatagagaggaa 

cgtgttaatccagaacagttacaacaactcattaataagcatcgtgtgacggttgcgtcg 

attccgttacagatgtgtagtgttatggaagacttttatattgaaaagttgattacaggc 

ggggcaactagtacggcatcctttgttaaatatattgagaagcattgtggcacgtatttc 

aatgcctatggaccatctgagtcaacagtcatcacatcgtattggtcacatcattgtggt 

gatttgatacctgagacgattccaattggcaaacccttatctaacatccaagtgtatatt 

atgtcagatggtttgttatgcggtattggtatgccaggcgagttgtgtattgcaggtgat 

agt t tagegatagga tatattaategtccagaat taatggc tgataaa tggcaaaa taat 

ccatttggtaaaggaaagttgtatcatagtggtgatttagcacgttatacatctgatggt 

caaattgaatttttaggaagaatagataaacaagtgaaagttaacgggtaccgtattgaa 

cttgatgaaattgaaaatgcaatattagctattcgtggtatatctgattgtgttgtaaca 
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gtaagtcacttt^atacgcatgatatattgaatgcttattatgtcggagagcaacaagtg 
gaacaggat ttgaagcaatat ttaaatga tcagc tgcc taagtata tgat tec taagac t 
ataacgcatatcgattgtatgccattaaccacgaatgacaaggtggatactacgcgtttg 
ccaaa tccatcacc tatacaacagtc taataaagt gtatagcgaaccc tc taa tgaaa 1 1 
gagcagacatttgttgatgtatttggagaggtattgaaacaaaatgatgtcggtgttgac 
gatgatttctttgaacttggtggtaactcattagaggcgatgttagttgtctcgcattta 
aaacgatttggccatcatatttcaatgcagacattataccaatataaaaccgtgcgacag 
attgttaattatatgtaccaaaatcaacaatcattagttgcattaccggataatctttcg 
gaattacaaaagattgttatgtctcgttataacttgggtattttagaggatagtctaagt 
catcgacctctaggaaatacactattgactggcgcgacaggttttttaggtgcttatctg 
at tgaag tac tacaagga tacag teategcatt tattg tttcatacgtgc tga taatgag 
gaaatagcatggtataagttgatgacgaatttaaatgattatttttcagaagagacggtt 
gaaataatgttatcaaacattgaagtcattgttggtgatttcgagtgtatggatgatgtt 
gttt taccagaaaacatggatacga t tat teatgeagg tgc tcgtacagatcact t tggt 
gatgatgatgaatttgaaaaagtaaatgttcaaggtactgttgatgtcatacgtttggca 
caacaacatcatgcaaggttaatatatgtgtctacgataagtgtgggaacttattttgat 
a tagacacagaagatgtgacatt ttcagaagcgga tg tc tataaagggcaac tac taaca 
tcaccatatacacggagcaaattttatagtgaattaaaagtattagaagctgtaaataat 
ggcttagatggtcggattgtacgtgttggtaatttgacgaatccttacaatggaagatgg 
catatgagaaatataaagactaaccgtttttcaatggtaatgaatgatttgttacaactg 
gattgtatcggggttagcatggctgaaatgcctgtagatttttcttttgtggatacgact 
gcaagacaaattgtcgcattagcacaggtcaacacaccacaaatcatttaccatgtgcta 
tcacctaataaaatgccggtgaaatctttgttagaatgcgttaagcgcaaagaaattgaa 
ctcgtcagcgatgaatcatttaatgaaattttacagaaacaagacatgtacgaaacgatt 
ggattaactagtgttgaccgtgaacaacaactagcaatgatagatacaacattaacatta 
aaaataatgaatcacatcagtgaaaaatggccaacgataactaacaattggctgtatcat 
tgggcacaatatatcaaaacaatattcaataag 



210. 


atgaccaaagaacaacaacttgcagaacgaattattgctgcagtaggtggtatggataat 
atagatagtgtcatgaactgtatgacacgtgtgcgtattaaagtattagatgagaataaa 
gtagatgaccaagaactaaggcatattgatggtgtcatgggtgttatacacgatgaacgc 

a t tcaag ttg tggttggacc tggtacag tcaataaagtggctaatcata tggcggaat ta 
agtgg tg t taaac taggtgacccaataccacaccatcacaatgatagtgaaaaaatggac 
tataaatcatatgcagctgataaagcaaaggcgaataaggaagcgcataaagcaaaacaa 
aagaa tggtaagt tgaataaagta t tgaaatcaattgccaatatc tt tataccgttgatt 
cctgcatttattggagctggactaattggtggtattgcagcagtactgagtaacttaatg 
gtggcaggctatatttcaggtgcttggattacgcaacttataacagtatttaatgtcatt 
aaagacggtatgttagcatacttagctattttcactggtattaatgcggctaaagaattt 
ggtgcgacaccaggacttggtggcgtgattggtggtacaacgttattaacgggtattgct 
ggtaaaaatattttaatgaafcgtcttcactggagaaccattgcaacctggacaaggtggg 
attattggcgttatttttgccgtttggattttaagtattgtcgaaaagagattacataaa 

_ »,».,,, r- rrnnn a a w/»wa f* K/ra f* ra f- t- t> ^ ^Ctt* a a f+fTT*f*fTXl t" a f"^ m fTf*B t" t*"**Tf~ t"fTZi t* HfT tSCTCT 3 
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ctattaactatctttatctttatgccattagcaggttttgtttcagacagtttagtttca 
gtagttaacggaahtattagtattggtggcgtatttagtggatttatcattggtgcaagc 
t tec taccgt tagttatg t tagggc ttcatcatatt tttacgccaattcatatagaaatg 
attaaccaatcaggtgctacttacttattgccaattgcagcgatggctggtgctggacaa 
gtaggtgccgcattagcactttgggtaagatgtaaacgcaacacaacattacgtaatact 
ttaaaaggtgcattgccagttggtttcctaggrtatcggagaaccattaatctatggtgtg 
actttgccattaggtcgacctttcttaactgcttgtattggtggtggtattggtggcgct 
gtaataggtggaattggacatattggtgccaaagcaataggcccaagtggtgtgtcacta 
ttaccattaatctcagataatatgcatttaggttatattgcaggattacttgctgcgtat 
gctggtggattcgtttgtacatatttatttggaacgacaaaggcgatgcgacagacagat 
ttgttgggtgat 


211. 


atgtctaaaattttaaaatgtatcacgttagccgtggtaatgttattaatcgtaactgca 
tgtggccctaatcgttcgaaagaagatattgataaagcattgaataaagataattctaaa 
gacaagcctaaccaacttacgatgtgggtggatggcgacaagcaaatggcgttttataaa 
aaaattacggatcaabatactaaaaaaactggcatcaaagtaaagcttgtaaatattggt 
caaaatgatcaactagaaaatatttcgctagacgctcctgcaggaaaaggtccagatatc 
tttttcttagcacacgataatactggaagtgcctatctacaaggcttagctgctgaaatc 
aaattatcaaaagatgagttgaaaggttccaataagcaagcacttaaagcgatgaattat 
gacaataagcaactagcattgccagctatcgttgaaacaaccgcacttttttataataaa 
aaattagtgaaaaatgcaccgcaaacgttagaagaagttgaagctaatgctgccaaacta 
actgatagtaaaaagaaacaatacggtatgttatttgatgctaaaaatttctattttaat 

attcatcagctaggactaaattcaaaacatgtcgtcaagaatgctgaacgattacaaaaa 
tggtacgacaaagggtatcttcctaaggcagcaacacatgatgtcatgattggtcttttt 
aaagaaggaaaagtaggacaatttgtcactggaccgtggaacattaatgaatatcaagaa 
acgtttggtaaagatttaggagtaacaacattacctacagatggtggcaaacctatgaaa 
ccatttctaggtgtacgtggttggtatttatctgaatatagtaaacataagtattgggct 
aaagatttaatgctgtatetcact^gtaaagatacattacaaaaatatacagatgaaatg 
agcgaaattactOTacgt^rttgacgtgaaatcatctaatccaaatttaaaagtgtttgaa 
aagcaagcacgtcatgctgaaccgatgccfcaatattcctgaaatgcgacaagtttgggaa 
ccgatgggcaatgcaagcatatttatttcaaatggtaagaatcctaaacaagcgttagat 
gaggcgacgaatgatataacgcaaaatattaagattcttcatccatcacaaaatgataag 
aaaggagat 


212. 


gtgaaagcattgaaattatatggcgfcggaagattt^ggt^tgagy^taatgaaaagcca 
gtcattgaaagtgcgaatgacgttattattaaagtacgagcgactggcatatgtggttca 
gacac^cacgatacaaaaaaat^gggccatacattaaaggtatgccatttggtcatgaa 
ttttcaggtgtagtagatgccattggaagtgatgttacgcatgttaatgtgggcgacaaa 
gtgacaggttgcccagcaataccttgttatcaatgcgagtattgtttaaaaggtgaatat 
gcacgatgtgaaaagt:t^ttcgtc»ttggctcatatgaacctggatcgttcgcggaatat 
gtcaaattgccagcgcaaaatgttttaaaggttccagacaatgttgattacattgaagca 
gcaatggttgagccatcagccgttgttgcgcatgggttttataaatcgaatatacaacct 
ggtatgactgttgcagtaatggggtgtggcagtataggtttgttagctattcaatgggca 
cgaatatttggtgctgcacatatcatcgcta tagatatagatgegea taaac tagatatt 
gcaacatcattgggcgcacatcaaacaatcaattcaaaagaagaaaatcttgagaaattc 
atcgaaaatcattacgccaatcaaatcgatttagctatagaatcatcaggtgctaaagtt 
acgattg^caaatattgacgctacct^aaaaaggtggcgaggtggtattactcggaata 
ccatatgatgatattgagattga tegeg ttcattttgaa aa^a ttctgcgtaacgagttg 
acagtatgtggctcttggaactgtttgtccagtaattttccgggcaaagagtggacggca 
accttacattatatgaagacgaaagatattaatgtaaagcctattatttctcatttttta 
ccgttogaaaaaggcccggagacatttgataaattagttaacaagaaagaacgatttgat 
aaagtcatgtttacgatttat 


213. 


atgcaagcattacaaacatttaattttaaagagctaccagtaagaacagtagaaattgaa 
aacgaaccttattttgtaggaaaagatattgctgagattttaggatatgcaagatcagac 
aacgc c a cxagaaacca eg c egacagegagg acaagc rgaege accaac u uagugcacca 
ggtcaaaacagaaatatgatcattatcaacgaatcaggattatacagtctaatcttcgat 
gc t tc taaacaaagcaaaaacgaaaaaatcagagaaaccgctcggaaat t caaacgatgg 
gtaacatcagatgtcctaccagctattcgcaaacacggtatatacgcaacagacaatgta 
attgaacaaacattaaaagatccagactacatcattacagtgttgactgagtataagaaa 
gaaaaagagcaaaacttecttttacaacaagaaatcggagriactaaaacccaaagcagac 
tatgtagatgaaatcttaaagtcaactggcacattagccacaactcaaatcgcggcagac 
tacggtatatcagcacaaaagttaaacaaactactacacgaagctagactacaacgaaaa 
gtaaataaacagtgggtgctttactcagaacacatgggcaagagttacacagaatcagac 
ac tatagcaa t tgtaege tctgacggtagagaagacacagtt t tacaaac tagatggaca 
caaaaaggcagattgaaaatacatgaaatcatgactgaattcggttatgaagctaattta 
gggggagcg 


214. 


atgaaattaaaatcattagcagtgttatcaatgtcagcggtggtgcttactgcatgtggc 
aatgatactccaaaagatgaaacaaaatcaacagagtcaaatactaatcaagacactaat 
acaacaaaagatgttattgctttaaaagatgttaaaacaagcccagaagatgctgtgaaa 
aaagctgaagaaacttacaaaggccaaaagttgaaaggaatttcatttgaaaattctaat 
ggtgaa tgggc ttataaagtgacgcaacaaaaatc tggtgaagagtcagaagtac ttgtt 
gctgataaaaataaaaaagtgattaacaaaaagactgaaaaagaagatacaatgaatgaa 
aatgataac tttaaatatagcgatgc tatagat tacaaaaaagccattaaagaaggacaa 
aaagaatttgatggtgatattaaagaatggtcacttgaaaaagatgatggcaaacttgtt 
tacaatatcgatttgaaaaaaggtaataaaaaacaagaagttactgttgatgctaagaac 
ggtaaagtattaaagagtgagcaagatcac 



215. 


atgaaaatgaaaaatattgcaaaaataagtttgttattaggaatattagcaacaggtgta 
aacactacaacggaaaaaccagttcatgccgaaaagaaacctattgtaataagtgaaaat 
agcaaaaaattaaaagcttattataatcaacctagtattgaatataaaaatgtgacaggt 
tatatcagtttcattcaaccaagtattaaatttatgaatatcatagatggtaattctgtt 
aataatattgctttaattggcaaagataagcaacattatcatacgggtgtacatcgtaat 
cttaatatattttacgttaatgaggataagagatttgaaggtgcaaagtactctattggg 
ggtatcacgagtgcaaacgataaagctgtcgacctaatagcagaagcaagagttattaaa 
gaaga tea bactgg tgaa ta tga b tatgacb t b t tcccat t taaaa taga taaagaagcg 
abgtcabbgaaagagattgattttaaabtaagaaaataccttactgataabtatggtctt 
tacggbgaaatgagtacaggaaaaattacagtcaaaaagaaatactatggaaagtataca 
tttgaattggataaaaagttacaagaagaccgtatgtccgatgbtatcaatgtcacagat 
abtgatagaattgaaatcaaagttataaaagca I 


216. 


rarktJdvcbigpafieseemieklinagmvarlnfshgsheebkgridtirlcvaXrldki 
vallldtkgpelrthnmkdgiielergnevlvsinnevegtpekf svtyeiil i ndvqvgsy 
illddglielqvkdidhakkevkcdllnsgelknldcgvnlpgvrvslpgitekdaedirf 
gikenvdfiaasfvrrpsdvleireileeqkaius 

iydgtdavnasgetaaglypeeavktmrniavsaeaaqdykkllsdrtiavetslvnaig 
is vahtalnlnvkai vaabesgs tar tiskyrphsdi iavtpseetarqcs ivwgvqpw 
kkgrks tdallnnava tavetgrvsngdl iii tagvp tge tgt taisnkifcl vgdeiangq 
gigrgsvygttlvaetvkdlegkdle dJcvivtnsldet f vpyvekalgli teengi tsps 
ai vglekgiptxrvgvelcavknisianmlvtldaaqgki f egyanvl 


217 . 


met f An Tfiff a 1 mallcncr en i i. wddem^erwicrdl vavfcfiwmodnt iiifinakeararl icaov 

skdiaqrl<Uvojnvddn^difgt(iftvsidhvdtttgisayertltakklidpsseakd 

nrpghl fp 1 vaqdkgvl ajm.ghteaavcnakl t galqpagvice iimddgtrnakgqdlqk f 

kekhqlkmi tiddl ieyrkklepei e f kakvkmp tdf gt f dmygfka tytdeei wl tkg 

airqhenvxl&sacltgdiflifiqrcdcgaqlessmkyi^ 

IrayelieqgydtvtanlalgfdedlrdyMaaqilkyfnieh^ 

gidiaerievivpetvhnhdymetUdcikmgftli 


218. 


mkmkklvkssvassiallllsiitvdaaqMt^ 

i 1 tfnf ikdksydkdtlvlkaagninsgykkpnpkdyrysgfyv^ 

nvvdyapkngneef qvqqtlgysyggdinisngl sgglngsks £se tinykgesyrttid 

rktmhksigwgveahkiinnngwgpYgr^ 

llargnfnpef isvl shkqnd tkks ki kvtyqreiiKlrytnqwnr liiwgimy t vfc f 
ts tyevdwqnhtvkl igtdsketnpgv 


219. 


mkkkallplf lgimv±lagcdy^kpekrsg£fyntfv^mkrivldwlgr>Ti1 1 ndnyglai 

ill vl vir i i 1 lp fml snykn shrnrnrgkrokvakpeveki qekvkrar tqeekmaanqelm \ 
qvykkydmnpiksmlgclpmliqlpi imglyfvl kdql vdgl fkyphf Iwf dlgrpdiwi 
tiiagrtrlyf iqayvsskt^deqrqmgym^^ 
vvqtManiyyekvaJckavqpfieayerebnggBn^ 


220. 


imafrqqkfsirkfnvgifsaliatvtfisti^ 

anagaqanp taqpaap anqgqpavqpanqggqanpaggaaqpntqp agqgnqadpnnaaq 
aqpgn qa tp anqagqgnnqa tpnnna tpanqtqp anapaaaqp aap vaanaq tqdpnasn 
tgegsinttLtfdi^aistdenrqdptvtvtdkvng^ 

nnpcpryqakgn vaalgrvnands t dhgnf ngi s k tvnvkp dse 1 i In f t tmq tnskqga t 
iavikdakkntelatvnvaJctgt^^fkvptdadrldl^ 

kyys f idnvgl f sgshlyvknrdlapkatnnkeytlntei gnngnf gas Ikadqfkyevt 
Ipqgvtyvnnsl tttfpngnedstvlknmtvnydqnankvtf tsqgvttaxgthtkevl f 
pdkslklsykvnvanidtpkTn dfrieklt^tasdvvlixQaqpevtltadpf svavBmnk 
dalqqqvnsqvdnsliy ttas iaeynklkqqadt i lnedanhvk tanr as qadidgl vtkl 
qaalidnqaaiaeldtkaqekvtaaqqskkvt^de^ ' 
qgvttekdngiavleqdvi tp tvkpqakqdi i qavt trkqqikksnas lqdekdvandki 
g)d.8tkaikdidaattnaqveaiktJcaindinqttpattakaaaleefdevvqaqi 
Inpdttoeevaeaieriiiaakvsgvkaieatttaqdlerv^ 

aynevkqaataxkaqj^tvsnatneevaeadaavdaaqkqglhdiqvvkskqevadtksk 
vldkinaiqtqaktf^aadtevenaynt^kqeiqnsnastt^ 

iadaant^dvttakdiisiaai^iqvqaattkksdakaeiaqkaserktaieamndsttee 

qqaakdkvdqawtanadidnaaaimdvdnakttneatiaai tpdaavkpaakqai adkv 

qaqetaidgimgatteekaaakqp^rqtekttadaaidaahtnaefveaaJdcaala 

patttkdnakeaiatkanerktaiaqtqditaeeiaaanadvd^ 

dvdqakttgensidQ^tptvnkkatarneitajLlnnJaqeiqatpdatdeekqaada 

tenglcaiKjaisaattnaqvdeakanaeaainavt^kvvkkqaakde^ 

dqnatteekeaaiqqlatavtdaknni taatddngvdqakdagkns iqs tqpatavksna 

kndvdqavttqnqaidnttgatteeknaakdlvlkakekayqdl lnaqt tndvtqi kdqa 

vadiqgi tadttikdvakdelatkaneqkal i aqtadat teekeqanqqydaql tqgnqn 

ienaqsIddvntaJcdnaiqaidpiqastdvktJiaraellteinqnkitieiln^ 

gndi gpvraayeeglnninaa tt tgdvttakdtavqkvqqlhanpvkkpagkkeldqaaa 

dkktqieqtpnasqqeindakqe^telnqaktJivdqsstneyvdnavk^gkakinavkt 

f seykkdal aki edaynakvneadnsnas tssei aeakqklaelkqtadqnvnqat skdd 

ie vqihndl dm ndy t ip t gkkes a 1 1 dl yayadgkkrmi s ad tna tqdekqqaikqvdq 

nvqtalesinngvdngdvddal tqgkaaldalqvdatvkpkanqaievkaedtkesidqs 

dql taeektealamikqi tdqakqgi tdatttaevekakaqgleaf dniqids tekqkai 

oglptal ^q~i ^ a gvrivnadatt <aft k g > ;!t ^*' Tta l ^d 1 * 1 ?^a^gdisdqtt* naft T at-vknRa'l 

eqlkaqrinpevkknaleairevvnkqieiikn^^ 

ktqtmaevaelqnv1:ipaieadvpqaidpdandtongidmdatan^ 

se ttangkadaspttpimsdaatgettatsatddandkpqannnss vdas tnsp bmdndv 

tskpeves tnngt tdkpvtetdnatpaes t tnnnstttatnenaptgsta tapt tas tea 

assadskdnasvndskqnaevnnsaesqsta^ 

ttetlpsaditepnvpsntskdkeesttnqtdagqlksetnvasneadJcspskadtevsn 

kpstsasseakekmtstalsqkiidtatadt^dtqksvgsaaimkatqndganaspatv^ 

gsnsanxjdmliivt^tddliqaktXsaqqgkv^^ 

gmaflirrftkkdqqtee 


221. 


mklks fvta t lalgl lst^aalpsheasadsimgykemtvdgybtvpytisvdgitalh 
rtyfi fpenknvlyqei dskvknelasqrgvtteki Tmaqtatytl tlndgnkkwnlkk 
nddaknsidpstikqiqiwk 


222. 


maikkykpitngrrnintsldfaeitkttpete 

qyrvidfkrnkdginakvdsiqydpnr s anialvvyadge3cryiiapkglevgqiv©sga 
eadikvgnalplqnipvgt whni elkpgkggqiarsagasaqvlgkegkyvl irlr sge 
vrrailstcratigqygnlqhelvnvgkagrsxwkgirpt^ 
i grpspmspwgkp t lgkkt rr gkks sdkl i vrgr kkk . 
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223. 


rolvntfnpfdnlllssliaalpivlfllcltvfkmkgiyaaittlvvtllial^ffWpv 
giasgawegff qgi ipigyivmmavllyki tvesgqf 1 tiqdsitnisqdqriqvllig 
fafnaflegaagfgvpiaicallltqlgfnplkaamlclvanaasgafgaigipvgwet 
Iklpgdvsvlgvsqsatl tlailnf iipf 1 1 1 fi idgf rgvketlpail wsi tyt 1 tqg 
Utvfsgpela(ttippllt^alav£8kk£qpkMyrvi*^ 

pfivl tvivmiwsap f fknl flpngals s Ivf kfhlpgtisevthkpl vl t lni igqtgt 
aillt^iitilmsWcvnfkdagrlfgvtfkelwlpvlticfiXaiskittygglsaaingq 
giakagnvfpvlspilgwigvfotgsvvnmslfaplqas^ 

vaaklispQsiaiataavkqvgkesellkmtlkyavcllificiwtfilsll „ 


224. 


raltaikiltttlsvsllaplanpllenakA^ 

niqf dfvkdkkynkdal i lkmqgf i ssr t tyynykktnhvkamrwpfqynigLktridkyv 

si inylpknkies tnvsqilgyniggnf qsapslggngsfnysks isytqqnyvseveqq 

asksvlwgvkansfatGsgqksafdsdlfv^kphskdprc^fvpdselpplvqsgfiips 

fiatvshekgssdtsefeatygrnmcfrt±Laik^ 

evnwktheikvkgqn 


225. 


rakmnklvks svatsmallllsgtanaegki tpvsvkkvddkvtlykt tatadsdkfikisq 
i 1 1 fnf ikdksydkdtlvlkatgninsgf vkpnpndydf sklywgakynvei ssqsndsv 
nwdyapknqneef qvqn tlgytf ggdisi snglsgglngnta f setinykqesyrttls 
rntiiyknvgwgvaahki mnngwgpygrds fhp tygiiel f 1 agrqs sayagqn f iaqhqmp 
llsrsnfnpeflsvlshxqdgai^kitvtyqreir^ 
kstyeidweiihkvklldtketennk 


226. 


mnremlylnrsdi eqaggnhsqvyvdal teal tahahnd fvqpl Jcpylrqdpenghiadr 
i i amp shiggehai sg i kwigskhdnpskrrunerasgvi i Lndpe tnypi avmeas li s s 
rortaavsviaakhlaJdtgfkcUtiigcgligdkql 

fvdrwqqqrpeinf iatenakeavsngevvitctrvWqpyieydwlqkgafisnisimdv 
hkev^ikadkvvvddgreqcnrekktinqlvlegkfskealhaelgqlvtgdipgreddde 
i i 1 Inpmgroaiedl ssaryfiyqqaqqqaigtfclnly 


227. 


mkkimvi t gtrpeaikmaplvkeidhngiif eanivi taqhrdraldsvlsif diqadhdln 
imqdqqtlagl tanalaJtldsi ineeqpdmilvhgdttt t fvgslaafyhqipvghveag 
lrthqkyspfpeelnrvnivsiiiaeln£aptvi^^ 

tvqndfvs t iinkhkgkkwll tahrrenigepmhqi fkavxdladeykdwf iypmhrn 
pkvraiae3<ylsgrnrieliepldaiefhiietnqsylvltdsgglqeeaptfgl<pvlvlr 
nhtezpegveagt srvi gtdydni vrnvkql i eddeayqrinsqannpygdgqasrri cea 
i eyyf gir tdkpde fvplrhk 


228. 


ndingnlrfqqeyfriykmitestthriia^ 
dvttddiatirdlhfiflpfieikqvpsssanytUeaffk^ 

daayilldf hvsi f ddsqidi flddlcnayrgat^imt^q^ahinrnddkdnqdashia 
ldsnyfrleimsdiMdsyfpikhpfeqalyq^liddm^ 

qadvtlgllivpshlpndlhgnivpltl tidakdvcqrf ttrt fn kcvlgnmsqlqcakssl 
sleti fhcyfahinnisccndviedvhqi hdah tsladi ei fpnqngfki iynsaaydlls i e 
tls<Uvrniylq£teeiignkrttvdelj^jnterdiql^^ 

qveatpnfrvavqf dgvf i tyqt In a ran 6 1 ahrlrnqygvepndrvaviaeksieiniiam 
igvlkaggayvpi tfpnypsdrqeyi lkdvtpkvvi tyqalyengkqAinliidlnkiawkn 
idnlskcnt^edhaj^ytsgttgnpkgtlipnrgivrlTTiiqa lsgti 
af daa t f eiygal Inggkl i vakkeql lnpiaveql inendvntrrwl t s s 1 f nqi aseri 
evlvslkylliggevlnakwvdllnqkpkhpqiingygpte^ 
igkpilgthvyjjnqgerrcgvgipgelctsg f glaagylnqpel tadkf ikri Fm i nqlmy 
rsgdi vr 1 Ip dgnidy lyrkdkqvkirgf r i el sevehaler iqginkavvivqphdqdq 
yivayyeanfotlshnkiksqlratlpej^pvnfmhi eqipit^gkldkkalpimdyvd 
tdayvapstdtehllcqif adilhvnqvgi hrin f f elgghslkatlwnrieas tgkrlq 
igdllqkp tvf elaqai akvxjeqnyevipetivicddyvl s saqkrnyllwksnlikdtvyn 
vp f lwrl sselnvaql rqavqrliarheilx tqyi vvddevxqri vadvavdf eevnthf 
tdeqeimrqf vap £nl ekpsqlrvxy irsplhayl f i dthhl indgmsni qlmndlnaly 
qhklllplklqykdys ewrashrdmtkhrqywlsqfkdevpils lptdyvrpnikttngam 
ms f tmnqqmrqllqkyvekhqi tdfimf fmsvvmtllsryarkddwvgsvmsarmhkgte 
qmlgmfantlvyrgqpspefldwtqflq^ 

plfdvmlvlqnnetnhah.fghskl thiqpksvtakf dls f i i eedrddytini eyntdly 
hsetvrnmgnqcmindclyilkhqdtlqi^ 

syfne ws rqgnlival vrondl tm ty e tl rnyvdai. ahmll sngvgngqrval f tersf era 
iaai^atvkvgasyipididfpnkrqgai^ 

ves keneqyddl hgnql entamldnerayaiyts g t tgmpkgvai rqral lnlvbaws tel 
ql gdne vf lqhani vf das^mieiyccllnghtlvii)dreervnpeqlqql inkhrvtvas 
iplqmcsvmedfyiekli tggats tas fvkyiekhcgtyf naygpses tvi tsywshlicg 
dlipe t ip igkpl sniqvyimsdgl 1 cgiginpgelci agds laigyinrpelmadkwqnn 
pfgkgklyhsg^arytsdgqieflgridkqv3cvngyrieldeienailai.rgisdcvvt 
vs hf d thxii lnayyvgeqqvec^kqylndqlpkymip kti thidcmpl ttndkvdttrl 
pnpspiqqsnkvysepsneieqtfvdvfgevlkqadvgvdddf f elggnsleaml wsnl 
krfghhismqtlyqyktvrqivnyin^^ 

hrplgntlltgatgflgaylievlggyshriycfiradneeiawyk1.nitnln.dy£seetv 
eimlsnievivgdieonddwlpeimdtiihagartdhfgdddefekvnvqg 
qqhharl iyvs tisvg"tyfdidtedvt£sead^kgqlltspytrskfyselkvleaviin 
gldgrivrvgnlt^yngrwhnurnikt^ fvdtt 
arqi val aqvn tpqi iyfavl spnkmpvks 1 lecvkrkeiel vsdes fneilqkqdmyeti 
gltsvdreqqlamidttltlkimnhisek^titnnwlyhwaqyiktifnk 


229. 


m tkeqql aeri i aavggm^idsvrmantrvrikvldenkvddqel rlii dgvmgvinder 
i qvvvgpg trvriJcvarLhmael sgvklgdpiphhhndsekmc^ksyaa^ikskankeankakq 
kngklnkvlks iani f iplipaf igagliggiaavlsnLmvagyisgawi t qlitvfnvi 
kdgml ayl al f tginaake f ga tp glggvi gg t tl 1 tgi agkni lmnvf tgeplqpgqgg 
iigvi f avwilsivekrlhkivpnaidiivtptiallivgll t ifi fnrplagivsdslvs 
wngiisiggvf sgf xigasf lplvmlglhhif tpihl fiml nqsgatyllpiaamagagq 
vgaal alvjvrckmttlrti tlkgalpvgf lgigep liygvtlplgrpf 1 tacigggigga 
viggi ghigakai gpsgvs lip 1 i sdnmylgy iag llaayaggfvc ty 1 f gttkamrqtd 
llgd 
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230. 


mskilkcitlavvmllivt^cgpnrskedid^ 

ki tdqytkktgikvkl vnigqndql enisldapagkgpdi f f lahdntgsaylqglaaei 
klstatelfcgfnfcqalkaimyankq^ 

tdskkkqygml f daknf y fnypf 1 f gnddyi t kkngs eydihqlglnskbwknaerlqk 
v^kgylpXaathdvrrdglfkegkvgqfvtgpwriineyqetfgk<Ugvttlptdggkp^ 
pflgyrgwlseyskhJ^rwakdli^ 

kqarhaepropnipemrqywepmgnaai f iangXnpkaaldeatndi tqniKi lhpsqadk 




kgd 


231. 


vkalJd.ygvedlryednekpviesandvii)cvratgicgsdtsry30cn 
fsgwdaigsdvthvnvgd)cvbgcpaipcyqceycDcgeyarcekl f vi gsyepgs faey 
vklpaqnvlkvpdnvdyi e aamvep s awahg f yksniqpgm t vavmgcg s i g 1 1 aa qwa 
ri f gaahi iaididahkldiatslgahqtinskeenlekf ienhyanqidlaiessgakv 
tigqi 1 tlpkkggewll gipyddieidrvhf eki lrnel tvcgswncls snfpgkewta 
tlhyraktkdinvkpiishflplekgpetfdkivnkkerfdkvmftiy 


232. 


mqalq t fnf kelpvr tve ienepyf vgkd iae ilgyarsdnairnhvdsedkl thqf sas ' 

gqnrnmii inesglysl i f daskqsknekiretarkf krwvtsdvlpairkhgiyatdnv 

ieqttkdp<^itrrlteykkekeqi^llqqeigelta 

ygisaqklnkllhearlqrkvnkqwvlysehmgksyte^ 

akgrlkiheimtefgyeanlgga 


233. 


mklkslavlsmsawl tacgndtpkdetks tesntnqdtnttkdvialkdvkt spedavk » 
kaeetykgqklkgisfensngeway1cvtqqksgeesevlva<to 
ndnfkysdaidykkaikegqkefdgdikewslekddgklvyni dlkkgnkkqevtvdakn 
gkvlkseqdli 


234. 


mkmkni aki si llgi latgvntt tekpvhaekkpi vis ens kklkayyngp si eyknvtg 
yisfiqpsikfniniidg^sviroialigkjdkqh^ 

gifcsaadkavdliaeEorvikedhtgeydydffpfkidkearnslkeidfklrkylidn 
ygents tgki tvkkkyygky t f eldkJd.qedra 


235. 


Ttgaaaaatattttaaaagtttttaatacaacgattttagcgttaattatcatcatcgcg 

Acattcagtaattctgcaaatgccgcagatagcggtactttgaattatgaggtttacaaa 

Tacaataccaa tgacacgtcaattgctaatgac tat tttaataaaccggcaaagtacatt 

Aagaaaaatggtaaattgtatgttcaaataactgtcaaccacagtcattggattactgga , 

Atgagtatcgaaggacataaagaaaatattattagtaaaaacactgccaaagatgaacgc 

Acttctgaatttgaagtaagtaagttgaacggtaaaatagatggaaaaattgacgtttat 

Atcgatgaaaaagtaaatggaaagccattcaaatatgaccatcattacaacattacatat 

Aaatttaatggaccaactgatgtagcaggtgctaatgcaccaggtaaagatgataaaaat 

Tctgcttcaggtagtgacaaaggatctgatggaacgactactggtcaaagtgaatctaat 

Agttcgaataaagacaaagtagaaaatccacaaacaaatgctggtacacctgcatatata 

Tatacaataccagttgcatccttagcattattaatcgcaatcacattgtttgttagaaaa 

aaatctaaaggcaatgtggaa 


236. 


atgacaaaacattatttaaacagtaagtatcaatcagaacaacgttcatcagctatgaaa 
aagattacaatgggtacagcatctatcattttaggttcccttgtatacataggcgcagac 
agccaacaagtcaatgcggcaacagaagctacgaacgcacctaataatcaaagcacacaa 
gt t tctcaagcaacat cacaaccaat taa 1 1 tccaagtgcaaaaaga tggc tc ttcagag 
aagtcacacatggatgactatatgcaacaccctggtaaagtaat taaacaaaata a taa a 
tattatttccaaaccgfcgfcfcaaacaatgcatcattctggaaagaatacaaattttacaat 
gcaaacaatcaagaattagcaacaactgttgttaacgataataaaaaagcggatactaga 
acaatcaatgi:tgcagttgaacctggatataagagcttaactactaaagtacatattgtc 
gtgccacaaattaattacaatcatagatatactacgcatttggaatttgaaaaagcaatt 
cctacattagctgacgcagcaaaaccaaacaatgttaaaccggttcaaccaaaaccagct 
caac c taaaacacc tac tgagcaaactaaaccag 1 1 caacc taaagt tgaaaaagttaaa 
cctactgtaactacaacaagcaaagttgaagacaatcactctactaaagttgtaagtact 
gacacaacaaaagatcaaactaaaacacaaactgctcatacagttaaaacagcacaaact 
gctcaagaacaaaataaagttcaaacacctgttaaagatgttgcaacagcgaaatctgaa 
agcaacaatcaagctgtaagtgataataaatcacaacaaactaacaaagttacaaaacat 
aacgaaacgcctaaacaagcatctaaagctaaagaattaccaaaaactggtttaacttca 
gttgataactttattagcacagttgccttcgcaacacttgcccttttaggttcattatct 
ttattac ttt tcaaaagaaaagaatctaaa 


237. 


Lknilkvfnttilaliiiiatfsnsanaadsgtlnyevykyn-tadtsian 
KJaigklyvqi tvaaskwi tgmsiegWceniiskntakder tsef evsklngkl dgkidvy 
Idekvngkp fkydhhyni tykfngptdvaganapgkddknsasgsdkgsdgt ttgqsesn 
ssnkdkvenpqtnagt^ayiytipvaslal liai tl f vrkkskgnve 


238. 


mtkhylnskyqs eqr ssamkki tragtas ii lgs lvyigadsqqvnaateatnapnnqs tq 
vsqatsqpinfqvqkdgsseksbmddymqh^^ 

annqela ttwndnkkadtrtinvavepgyksl t tkvhi wpqinynhry tthl efekax 
p tl adaakpnnvkpvqpkpaqpktp teq tkpvqpkvekvkp tvt t ts kvednhs tkwst 
dttkdgfcktqtahtrvktaqtaqeqnk^ 

netpkqaskakelpktgl tsvdnf i s tvaf atlallgslslll fkrkesk 
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atgacaaagaaagaaaaggattataaaaaaagtcttgagcaacaaaaaacacgggtaoaa 
atatacaagtcaggaaaaagctgggtaaaagcaagtattaatgaaatagaattgttaaaa 
acaatggggctaccatttttaagtaaaaacgaaatacaagaaaatgtgactgaaaagacg 
aaaggtcataaattaaaaaaaagtgcagctaaaacaacagccctagttggcggagcattt 
acatttaatatgttgaataatcatcaagcatttgctgcctcagaaacaccaatcacctct 
caaatttcatccaatagtgagacagtagccaatcaaaattcaactacgattaagaactca 
caaaaagaaacagtcaattctacaagtttggaatctaaccattctaatagtacaaataag 
caaatgtcttcagaagttacaaatacagctcaatccagtgaaaaagctggaattagtcaa 
caaagtagtgaaacatcaaatcaatcatctaagttaaatacatatgcctccacagaccat 
gtagagagtacaactattaacaatgataatactgcacaacaagatcaaaataagtcttcg 
aatgtaacctctaagtcaacacaatcaaacacgtcatcctcagaaaagaacattagctcc 
aatttaacccagtpaatcgaaacaaaagcaaccgattcattagcgactagtgaagcacgt 
actagtacaaatcaaatatctaatctgacatcaacatctacttcgaatcaatcgagtcct 
acttcctttgcaaatttaagaacatttagtagatttactgttttgaatacgatggcagca 
ccgacaacaacatcaacgacaacaacttcaagtctgacatctaattctgttgtggtgaac 
aaagataactttaatgaacatatgaatctatctggatctgcgacgtatgatcctaaaaca 
ggtattgctaccttaacgccagacgcatatagtcaaaagggtgccatatctttaaacact 
cgattagattcaaaccgtagcttccgttttataggtaaagttaaccttggtaatagatat 
gaaggttattctcctgatggtgtagcaggtggagatggcattggctttgcattttcacca 
ggccctttaggacagataggtaaagaaggggctgccgttggaataggcggtttgaataat 
gcctttggttttoaattggatacgtatcataacacatcaactcctagatctgatgctaaa 
gcaaaagcagatccacgtaatgttggtggtggtggtgcttttggtgccttcgtaagtaca 
gatagaaat^tatggctaccactgaggaaccaactgcggctaaattaaatgtacaacct 
actgacaattcattccaagattttgtcattgactataatggtgatacaaaagtgacgaca 
gtgacgtacgctggacaaacctttacgagaaatcttacagattggataaaaaacagtggg 
ggtacgacgttttctctatctatgactgcctcaactggtggcgcaaaaaatttacaacaa 
gttcaatttggaacattcgagtatacagaatcagctgttgctaaagtacgctatgtagat 
gcaaatactggtaaggatattatcccgcctaaaaccattgcaggtgaagttgacgggact 
gt^aatatagataaacaaCtgaacaattttaaaaatttaggttacagttatgtggggaca 
gatgccttaaaagcaccaaattatacagaaacgtcaggtacacctacacttaaattaact 
aactcaagccaaacggtgatttetaaattcaaasratgttxaaggtcctcaaattagtgtt 
ga tagtcaaac tagagaagt tggaaagaccat t aa tc c aat tacaa ttac tacaac tgac 
aatagtaaagacgtattaact^caactgtgacaggtct^cttcagggttatcttttgat 
caaacgactaatacaattattggcacgccaagtgaagtaggaactacaactgtgacagtt 
aatactactgatgctactgggaacgtaacatctaagcaatbtacaataacgattcaagat 
a<»atcagccctgtbgtaaatgl^ac^caagtcaagcatcagaggttttcacgx«gatt 
aat^c^ttacgataactgct^cagat^Lat^gtggcaae^tggteac^rcatacagtaact: 
ggattgccacaaggacttaaatttgatgcatctacgaattcaattgttggaactccaact 
caaataggaacaaatacaatcacgattgagtcaacggatgcgagtggaaataaaactacg 
actaaaattaattatgaagtaacgagaaatagcgcaagtgactctacttccactagcata 
gtaaatagtgtttcaacaagtataagtaatagtacatcgctaagtgatagtgtaaaagcg 
agtcaatcattatcaacaaaagaatcaacaagtaagagtctctcaggttcgttaagtgcg 
tcaacgtcgaatagtgcatcaataaaagcgagtgaatcagcaagcacaagtaagaagtta 
tcagaatcagcgagtacgtcgatgtctgatagcgcatcaataaaagcgagcgaatcagca 
ag1^caagi^agaagttatcagaatu:agcgagt^cgt^:aacgtctgatagcgcatcaata • 
aaagcaagcgaatcagcaagtacaagtaagaagttatcagaatcagcgagtacgtcgatg 
tctgatagcgtatcaataaaagcgagcgaatcagcgagtacaagtaagaagttatcagaa 
tcagcgagtacgtcgacgtctgatagcgcatcaacccaagcaagcgaatcagcaagtaca 
agtaaaaagttatcagaatcaacgagtacgtcgacttcagatagtgcatcaacatcaacg 
agtgagagtgactcaacaagtgaaagt.acatcgrttaagtgactcgacaagtgcgagtx:tt 
tcagaatcgacaagtacatcaacatccgacagtgcgtccacatcaacgagtgagagtgac 
tcaaacagtacaagtacgtcattgagtgagtcgacaagcacaagtctttcagaatcaacg 
agtacgtcaacatcagatagtgcsrtcaacgtcagcaagtgtgagtgactccaatagcgca 
agtacgtcattaagagaatcgacaagtacgagtctttcagactcaacaagtacatcgaca 
■tctgacagtgcgtQaacatcaacgagcgagagcgactccgatagcgcaagtacatcgttg 
agtggctcatcaagtacaagcgtttcagattcaacaagcgcgtcaacatcagaaagtgca 
tcaaogtcaacgagcataagtgactcaaacagtacaagtacgticattaagtgaatcgaca 
agtacgagtctttcagaatcaacgagtacgtctacatxrcgacagtgcatccacatcaatg 
agtgtaagcgactcaaatagtgccagcatatctttaagtgagtxrgacaagcacaagcgtt: 
tcagattcaacaagtacatcgacatcagaaagtgcatcaacgtcaacgagcgagagtgac 
t c caatagcgcaagt acg t cat taagtgag tc gacaagcacaagcgtt t caga ttcaaca 
agcacatcgacatcagacagtgcgtcaacatcaacgagcgtaagtgattccaatagcgca 
agtacgtcattgagtgagtcgacaagcacaagcatctcagattcaacaagcacgtcgaca 
tcagacagtgcgtcaacatcaacaagtgtgagtgagtcaagcagtacaagtaagaagtta 
tcagaatcagcgagtacgtcgatgtctgatagcgcatctgcatcaacgagtgaatcaaac 
agtacaagtacgtcattaagtggctcgacaagtacgagtctttcaggatcaacgag^aca 
tcgacttcagaaagtgcgtcaacatcaacgagcgtaagtgactccaatagcgcaagtacg 
tcattaagtgaatcgacaagtacgagtctttcagactcaacgagtacatcgacatcagat 
agtacgtctgcatcaacaagtgagagtgactcaaacagtac^g^catccatgagtgaa 
txrattaagcacaagcgtttcagattcaacaagl^cgtcaacgtcagacagtgcatcaacg 
. t<raacaagtgtgagtgactccaatagcgcaagtacgtcattaagtgattcaacaagtaca 
agcatttcagactcaacgagtgcgtcgacatcagatagtgcgtcagagtcagcaagcgaga 
agtgaatcaacaagtgaaagtacatcggtaagtgaatcatcaagtacaagcgtttcagat 
tcaacaagtacatcgacatcagaaagtgcatcaacgtcaacaagcgagagtgaatcaaca 
agtgaaagtacatcggtaagtgaatcatcaagtacaagcgtttcagattcaacaagtaca 
tcgacatcagaaagtgcatcaacgtcaacaagcgagagtgaatcaacaagtgaaagtacg 
tcattaagtggatcatcaagtacaagcgtttcagattcaacaagtacgtcaacgtcagaa 
agtgcatcaacgtcaacgagtgtgagcgactcaaatagtacaagtacgtcattaagtgaa 
tcgacaagtacgagtctttcaaactcaacaagtacgtcaacatcagacagtgcatcaacg 
tcaacgagtgtgagcgactccaatagcgcaagtacatcgttgagtggctcattaagcaca 
aacgtttcagattcaacaagcacatcgacatcagacagtgcttcaacgtcaacaagegag 
agtgactcgaacagtgcaagcacatcgctaagtggatcattaagtacaagcatttcagac 
tcaacgagtacgtcgacatcagacagtgcgtccacatccacatcagaaagtgcatccaca 
tcaacgagtgtgagtgagtcagacagtgaaagtacatccatgagtgtgagtgactcgaat 
agtacaag taca tea ttgagtgac tcgacaag tacgagegt ttcagac tcaacaagaaca 
tcaacatccgatagtgcatctacatcaaagagtgtaagtgagtcaaacagcgccagtaca 
tcggtaagtggctcaacaagtacaagcatttcagattcatcaagcacgtccacatcaatg 
agtacatctgaaactttcacttctcaatctcctataaatagtgaaagtcaatttattggt 
gatagcttgtctgaagatacaatcgtgactcaatcaaaaaatacgaatatgcttaataaa 
actggaaaagattatgatttacaagaacaaagaggttatactgattcagaacaacacaat 
gaaacacaaagtaatcaagctgataatcactcaaacaacctcgatttacttcatcaaaat 
cgtttacaagataaagtcgttaaacaaccgactaaaggagaagatggagttgtaagcaac 
gg t tt tatagtagcag tagcaatagtat tggc tatc ttcggtttggcaaaaaaatc t aga 
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240. 


atgaaaaaaacagttatcgcttctacattagcagtatctttaggaattgcaggttacggt 
ttatcaggacatgaagcacacgcttcagaaactacaaacgttgataaagcacacttagta 
gatttagcacaacataatcctgaagaattaaatgctaaaccagttcaagctggtgcttac 
gatattcatttcgtagacaatggataccaatacaacttcacttcaaatggttctgaatgg 
tcatggagctacgctgtagctggttcagatgctgattacacagaatcatcatcaaaccaa 
gaagtaagtgcaaatacacaatctagtaacacaaatgtacaagctgtttcagctccaact 
tcttcagaaagtcgtagctacagcacatcaactacttcatactcagcaccaagccataac 
tacagctc tcacagtag ttcagtaaga t tatcaaatggtaa tac tgctgg ttc tg tagg t 
tcatatgctgctgctcaaatggctgcacgtactggtgtatctgcttcaacatgggaacac 
atcattgctagagBatcaaatggtcaattacatgcacgtaatgcttcaggtgctgctgga 
ttattccaaactatgccaggttggggttcaactggttcagtaaatgatcaaatcaatgcc 
gcttataaagcatataaagcacaaggtttatctgcttgpggtatcrt 


241. 


atgaataaaaataaagtgattgtaattggatcaacaaatgtagataaatttcttaatgtt 
aaaaggtttccaaaacccggtgagacattacatattaatcaagctcaaaaggagtttggt 
gggggcaagggagccaatcaagccatagcagctagtagattagcagcagatacaacattt 
a t cag taaagt tggtaaaga tggcaa t g ccaac tt ta ta t tggaaga tt tcaaaaaagca 
ggtattcatacacaatatattttaacttcagaaagtgaagaaactgggcaagcatttatc 
ac tgt tgatgaagcaggacaaaatacgat tc ttgt ttacggtggtgcgaatatgacatta 
agtgcaactgatgttgagatgagtgtggatgcgtttattggtgcagactttgttgtagcg 
cagcttgaagttccatttgaggcgatagaacaagcatttaaaattgctcgtaaacaaaat 
atcactactgtattaaatcctgcaccggcaattgaattgcctaagtcacttttagagtta 
actgatataattattccaaacgaaacggaagcagaattattaacaggtatttcaatcaat 
aatgaaagtgatatgaaagaaacagcaacatattttctcgatttaggtatatctgcagta 
ttaattactttaggggagcaaggcacgtattgtgcatatcaagaacaatacaaaatgatt 
cctgcgtgtaatgtaaaagcaatagatacgacagcagcaggagatacatttataggtgct 
tttttaagtgagttaaataaagatttgagcaatttagaatcggctattcgacttgcaaat 
caagcgtcgtctctaacggtacaacgaaaaggagcacaagcttctataccaacacgtaaa 
gaagtagaggcagaatataat 


242. 


atggctcttaaaaaatataagccaattacaaatggtcgtcgtaatatgactactttagat 

gcgggacgcaataaccaaggtaaattgactgttcgccatcatggtggtggacacaaacgt 
caataccgtgttatcgattttaaacgtaacaaagatggaatcattgctaaagttgattca 
attcaatatgatccaaaccgttcagcaaacattgcattgctagtttatgctgatggtgaa 
aaaagatatatcatcgcacctaaaggattacaagtaggtcaaactgtcgaaagtggtgct 
gaggcagatatcaaagttggtaatgctttaccattacaaaatattccagttgggacagta 
at tcataacatcgagttaaaacctggtaaaggtggacaacttgctcgttc tgc tggtgc t 
agctctcaagtattaggtaaagaaggtaaatatgtattaatcagattaagatctggtgaa 
gtacgtatgattttatctacatgtcgtgcaacaattggtcaagttggcaacttacaacat 
gaattagtaaatgttggtaaagcaggacgctctagatggaaaggcgttcgcccaactgta 
cgtggttctgtaatgaaccctaatgatcacccacacggtggtggtgaaggtcgtgctcca 
atcggtagaccatctccaatgtcaccatggggtaaacctacgcttggtaagaaaactcgt 
cgtggtaaaaaatcttctgacaaacttatcgttcgtggacgtaagaaaaaa 


243. 


atgaagtcaaaattcacaattctattatttacaatcttttctacaacagtattagttttg 
gttattatttataacaaaactcaatcccaatcatacatttcgactcactattctaataat 
aaaa taaaaacaacagcaacac 1 1 1 1 1 1 ta ca tggt t a tggtggtagcgaacgc tcagaa 
acgtttatggtcaaacaagcgttaaataaaaatgtaaccaatgaggtgataaccgctaga 
gtgagtagtgaaggaaaagtatattttgataaaaaattaagtgaagatgcagcaaaccct 
attgtcaaagtagaatttaaagataataaaaatggaaattttaaagaaaatgcttattgg 
at taaagaagt tc tatcacaactaaaaagtcaatttggaattcaacaatttaattttgta 
ggacattcaatggggaacatgtcatttgctttttacatgaaaaattatggggacgatcga 
catttgccacaacttaaaaaggaagttaatatagcgggagtttataacgggattttgaat 
atgaatgagaacgtgaatgaaattatcgttgataaacaggggaaaccaagtagaatgaat 
gccgcatatcgcrcaattgt.tatcactgcataagatttattgtggtaaggaaatagaagtt 
ttaaatatctacggagatttagaagatggctcacattcagatggacgtgtgtcaaatagc 
tct tc tcaatcgc t tcaa ta t ttac taagaggtagcac taagtc t tatcaagaaatgaaa 
1 1 taaaggtgcaaaggcacaacatagtcaa ttacatgagaataaagatg ttgcaaatgaa 
a tc a tacaattc t tatgggaaact 


244. 


atgaagattggaattgatgccggagggactttaattaaaattgtacaagagcatgacaat 
cgtagatattacagaac tgaattaacaac taatatccaaaaagtcatagat tggcttaac 
aatgaagaaatcgaaacattaaagcttacaggtggaaatgctggagtaatagcagatcaa 
attcatcattcccctgaaatatttgtagagttcgatgcatcatcaaaaggtttagaaatt 
ttattggatgaacaaggtcatcaaattgaacattacatttttgctaatgtaggtacaggt 
acttctttccactattttgatggaaaagaccagcaacgtgttggaggtgtaggtaccgga 
ggcgggatgatacaaggtttaggctatttattgtccaatataacagattataaagaatta 
acgaa t ttagc tcaaaa tggaga tcgtga tgccattgat fc taaaagtaaaacatatt ta t 
aaagatactgaaccaccaattcctggagatttaacagcagcaaattttggaaatgtatta 
catcacttagataatcagtttacatcagctaacaaacttgcctctgcaattggcgtcgtt 
ggtgaagttataacaactatggctattacattagcacgtgaatataagactaagcacgtt 
gtatatatcggttcatcatttaataacaatcaattactacgtgaagttgttgaaaattac 
actgttctaagaggatttaaaccgtactatattgagaatggtgctttttcaggcgcttta 
gpagcactttacctc 
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245. 



- 60 - 

atgactttaaataaccattttgcatatacatttgaggagagacctaccccaaaattatgg 

ctttgtaaaccagatggaactagaattgaaagaattgcagatttttcaaaacttggtgga 

acattcaaattcactaatgtgaacactttacattttgatttgccattgcaagtatttagt 

gaagatactaagcaaattgaaagaaataaagtagttgatttagtaaaaaataaatactta 

attgattatagatataacggatatagagatatctttgtaattgatgatattaaaaaatct 

gctaatgactctgattttattacattaaacttagactcaagagcgtctgaattaaataag 

aaagctgcaaatgaaattgaattattaggttctactatccctcaaatgatgaacaaaatc 

ttatcagtttatgctccactatggaaaettggacatgttgatggaaaaattattgatgtt 

aaacgtgagttaactggttctaatacaactgttaacgctcttattgataatatttgttct 

ctttttgacgcagttgctatttataacaacattaatagaacaataagcttctatcataaa 

gacaatgttggtactaatcgtggtttaagagttagggaaaatagttatttaaaatcattt 

gaagatcaatttgtatcaaaggatatcgttactagattatatccatttggtcaaagtggt 

ttaacaattcaaagtgttaacccagctggctcttcttatattgaagacttctcttatttc 

atgtcaccattcaaacgtgataataacagaaatgtattacaacatagtgattatatgtct 

gatgaattatgtcacgctttgttagattatcaagagttttatgctagtaagaaggatcaa 

gctggtgaattatctaaacaatatagtgcaattcttaaagagcattcacaagaagacttc 

agattaaatcaattaagtgctacacttcaacgactaaatgagcgtgttgaattagttaaa 

cctaaatcagaatatattgacttaggaacaaaggttaagaatttcaaaatcactgtacct 

aaa t catca t at tat t taatca tgat tagaaatga tggtagtt tcac tagaat taaa 1 t c 

aataataaacagtatgatattccaagtggtgagtggttgtatatcaaacttaaaactggt 

aagtttaatgacgctactaagtttgagaaacaattagaataccctcttgaaatattaagt 

gcaaacgctaatttaagagtggtatatactcgttcttctgaaggagattatgaagaagaa 

gatactaagacaatogaagaaaaatacaacttagaaaaatataaaattttagtaaaagat 

caagaaaaagtagtcgcttcaatcgaaagacgattaaaagcttttgaagaccaaaaagca 

agtgtaatacgttcaatgaatgcaaagaatttcttatctgaaaaactttataatgaacgt 

gagttatatgtttttgagtctgtttggacggaagaaaatcatacagacgctcaagaatta 

tatgatgacgctgtaaaacaaatgaaggaacaaaagaaaatcaatagaacgattacagtt 

gatttagttaacttcattcaatcgcttgaccataaagatgattgggataaattaaatgtt 

ggagataaagttgttttccaaaacaaaatcttcaatactaaaatcaaagcctatatcact 

gaaatgcaattagatttccaaactaatcaagtaaaaattactattagtgatatttttgat 

tacaaagatttagacacaatcatcgctgaaaaattagcccaaactacctctacttcttct 

caagttgatttccataaacaacaaattagagagcaaaccggaagaattacagatatgact 

cgtcttatcgaaggtgagtgggacgcaaataaaaagcgtgtgatggctggtaatgaaaca 

gttgatattggttcacatggtgttaaagtcatttcaaaagagaaccctaacgaattcgta 

atcatgg t tgg tggcgt aattgc tatgac teg tga taaegg tgaaaca 1 1 taaaac tggt 

attacaccagaaggtatcaatgctgaaatgcttatcggtaagatgatcgttggtgaaact 

ttaacttttgaaaatgagtctggtacagttaaattcgacaaagatggactttatgttaac 

tctaaaaacttccatttagtttcaaatgatggagaagaagactacttcgataaattaaaa 

cgtgaaatgtctgaaaacgctaaacaacaaacagacagaatgttagaagagtataaaaaa 

gaagtttcacaaactatttctgaagctactgacgttagaaacattgttgataatgcagca 

gatattcttcaagcagcttttgctgatggagttatcacagatgttgaaaaacgtttgatt 

tctgaaac tc t tgc tcaac ttgaaaaagaaaa tagagaat tcgaaga taaaa ttaac tta 

gcttt aaaccaccc ttacatcac t gaggaacra tac tattgagt taaataa t tc tatcgt t 

gaatatagctcaatgtatgaaacacttgttatttctattaatgaaagtgttagtgacaag 

atgatcacacctcaagagtctgaagaaattaatcaaaatattataaacttcagagaagag 

atcaaagacatcttatcattagtagaagaaattattgaacgaactaaaaatgctcaacta 

caagctactttagaagaagcaaaagattatacaacaagagttcgtgacgatattaaagat 

gaattaaaagacttaaataattcatttaaatctttaaatagtacagttgaagagtcatta 

caagataatatttttgacgctgctgaattagaagctattaaaacagttgtattagtaact 

aaatcagaatatcaagatattacaaatagatattcttcaatgtctgcaaatacagattta 

aaatcggaaagtaaattagatttaacaaaatcttataaaactttagatactagctttaat 

gactttgttaaatatattgacgaaatgacaatggatagaattgcagatgagactgagaaa 

gttaattacaaaaagaaa tatgatactt cacaaaagaac t tatcagattatatgaaaaaa 

tatgataactgtattttggaaatatctaaaaagtattctaatgacgcagcagataaagtg 

ttaggtgacttcacagctattgctactgaattacaaaatgatttccaagatgttaaagac 

aattgggctgaattcaagcaaactactcttgagtcatttaaagatggtatagtaactgag 

gcagaaaaagctcgactaagagtacaattagatatgcttgatcgtgaaagcatggatatt 

gaagaacgatataaaagcttacttgctaaccaatatactaatactgatattaaaaatcgc 

ttaactgcttcacgttctccttacttatcagttcatgctagtttaagaaaagtaattgaa 

caaataattgctgacggaaaagttgatgaaagtgaaaaaacattagctaataattcactt 

aatacatacaacacaacattaactgcttattctaaaacaattcaagaagctctaaataca 

ttatcacaaatcatctcttctgatgtagcaagtaaaaaagttgaagaattcaatggtgta 

ataactacaatttcttcagacgttgatacaatcaagaaacaaagagatggtgcagtaatc 

acttattattatagcggtgtacctacattatctaacgatccagctaaaagttggacgact 

aa tga t ttaaaagac ttacatattaaagatatgtatt tagacac taaatc tggttatgca 

tatactttcactaaatctggtactagttattcttggaaaccacttactgaccaagttatt 

gttagctcattgaaacaagcaaaaaatgcacaagacacagcggacaataaacgtagagtt 

tttgtaactcaacctattcctccttatgatcaaggagatatgtggactcaaggttcacaa 

ggaga tat t ta tgtc tg tggaac ttcgagagctac tggc tea ttcgtaagt agegae tgg 

gttaaagcgagcaaatacactgacgatacagtagctaaacaggcagcaaaagatttagaa 

gattataaagtcaaaatgactaaagacttcaaagatttaaatgacggtgtatctactttt 

aaaactgaagtggttaaagatttcaaagatggaattgtaactgaagctgagaaaactaga 

ttacgtgttcaattagatatcttagatagagaaagtcaagatatcgaagaaagatataat 

agtatctttaacagtcaatatgcagatactcaagttaaaacttctatttctaacgcacgc 

tctacttataataactctcttactaagttaagaaacactattcaaaccgtgattgaagat 

ggaaaagtaacgcctactgagaaaactactgctaatcaaactttaaccgcatataataat 

gctttaacgagttattcagctgctatccaagaagcattaaatagcatgtcaaaagtaatt 

gctcaaaaagaagctactagtcaagtaaatcaattcaatgaagttatcaaaaatataaat 

acaaatattactgatattcaaaaacaagttgatggtgcaattgaaactttctattacagt 

ggagtaccaacacttactaatatccccgcttcgtattggacaactgctagtaaacgtgaa 

gctcatttaggtgatttatatttagacactgctactggtgttgcttatcgtttcttaaaa 

aaaggaacaacttcccctact tactattggtctccaat ttc tgatcaaa ttat tacagac 

gcattgaatagagcaaaaacagctcaagacaccgccgatggaaaaagaagagtttttgta 

aatacacctgttccaccatacgacactggtgacatgtggacgcaaggagctagtggtgac 

atcttagtttgtaaaacacctaaagctaaaggtggtatttactcaataagcgactgggta 

aaagctagtaagtatacagatgatacagtagcaaacagtgctgttcaacaattaaatgaa 

tacaaacgcactaataatcttgatatcgcagacctaaagagaaaaactagtgacttcgaa 

aaaacagttgtaaatgcatttgacgatagagtcattagtatttccgagtcttcatctatt 

aaaggacaac ttgetc tac ttaatcacgaaaaagatagattaac tagacaatacgaaaat 

a taa tcagaaat tctaatc t tgttggagcagaaaaaac taaat ta tc tac tgeatattea 

aatataaatactaagcttagtgatttaagtacaactattaatagtgcaattgttgataat 

aaaattg ttgacgctgaaag taaatc tgtaac ttcaaaat t tgaat tgta taaagc t tea 

g t taatgaa tatcaaatege t tttgataatgc tc taaac tcaatt at tagagaaatege t 
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tcttcccaagctaaagatagattagatgaatggaaacgtacagaatttagtacagactca 
gacggta t ta t tgaaagagtagc tggt gc taagt t tgac tcaaaa tggac tga tac ttgg 
agaaatacagt taacccagc tat tcaacaag tgagtaatataacatatggaagtgaaaac 
c ta t tac ttaa tagcgaaagtcgaagtgacggtgc taataccacgac tcac tc ttt ta ta 
agatactacctgacacgccctttagaaacagggaaaacttatactttaaaagctagtgtt 
t taacaac tgatgaaagacaaagtggacaaat tagtgt t tatcca tac tcccc taacgga 
gcaagagagacagtaaatattaaagacggtaaaattacttatacatttactgcacaaact 
gaaagtacacaatttcttatttataaagacgtggctggtcaatctgatgtagacttaaat 
gtaacaatcgagaaggctattttagtcgaaggaaataaagttacagggtggtctccagca 
ccagaggagac ttct tc tgc tttacgagattataatactcgtatctcc tcagcagaaaca 
ttcattgagaaaaacaaagaaaagatttctcaaattgctactaaatctgatgttgacgct 
tcacttagtaaagtagctacttatgaaactcaatataatgtttctagcggaactaactat 
caaat tec tc t tcaagaatacaatggttcattct ttaccgacaac tacac t tatgaagtt 
g tagc taaaaataac tctttaag 1 1 ctaacaacgtagcaac tgc tata ttcgtaagtaaa 
ggttcaaacaatggttatgaattggttgaattagacaacatgtctaaaactggtgctaac 
cctagatttgttttagacagtaaaggtagaccttctatctc tact ttc tcccc tcaatct 
actactcaagatatttcagttatttacactaaatatttaggtagtgcttcagcaatcaat 
acaactaaatcattgattgagcaaactgctagttctattgaattacaagttaagaaactt 
actgctgagactgaatacaacaacatattattaaattcagacttctcttctggctgggaa 
ggttggataaatgttgatcctcagtatagtattgttgataaaaatacttttggtatcact 
cttcctgacgcaatcactaataaaaataagaaatataatacagttaaaatgacatacaat 
aaaaatacaaattacccttctgtattttctaattttatttctgttggaaaaggtcaagag 
gtagctattggtgaacatttaacactaacttgttatgcctatatcccttcttcatctaaa 
ggtaaat t aac tgg t aaca tat a ta t tgaattege tggt tac ta t gaaaaagaccaaaaa 
tcaaac ccaatga 1 1 gc tagaca tgaaa tat tac c taaaga 1 1 1 tgaata taataaa tgg 
t tcagaa tgacagc tagtactgc tat tec ttc tac taac tc tgagggt aaaaaaatcaat 
tatattagagcttgtttacgttatgacggtaaaaatcaaagcgtaaataatagtgctata 
ttctattatgcgttacctcaattagagcgtggatcaaaaccaaccgagtggtcgttatca 
agacttgacgtatttagcactgaacaattggcagctaagattgccttaaacccagagagt 
gtggatattatcgcaagaaatattgatttcaatactgactcaatgaagatttataattct 
aacggtacattaaacatttctggagatactttaacaattagtaacaacaatagttctaat 
gaagtaattataaatccaaaaggttttacacttaaaaaagatggtgtagttaagtttaaa 
aatggactagacacaagcgattatagtgtccaagcttatgaaccacagtttagttcatgg 
aataatattaaagctactgatcccgctgctaagagtaagtataattacattcgacatatt 
gagccggggatgaatggttattacactataaatactggtgtttacaattttgcagtacaa 
cacaaacaactattagaggtaaataatacaaaaaatgcgagagttaacaggtatacatat 
ctttacaacaaaag^atttaaaaatacaaatgtctgcttcttctcgaggtaaaagtaag 
ctttatataatattcaagacaaaaactggagatactacactccatcaagaaatagttagt 
tctagttcaatggtatacccagatataacaattgacttacaggctaaattaggttatccg 
cctaacaatttgccagacttttttgaattacaagctggtattgcctatggagaaaataat 
tctattgatggtttctttagaattagacgtatggcaatgacagatacaccaaatgcggag 
gtt 
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246. 


atgtabaacgtgacacagcatgcgacttataaaacaaaaaataaacgagaaactgctgta 

ttaatcggtgtacatgctcaaacggatcgtcaatttaattttgaatctactatggaagag , 

ctcgatgc t ttatcacaaac ttgccaacttaatgt taaaggacaaatcac tcaaaataga 

gagcaatttgaccataaatattatgttggaaaaggaaaaatcgatgaaataaaatctttc 

atagaattccatgatatagatgttgtcgtaaccaacgatgaattaacgacggcacagtct 

aaaacgttaaatgataatttgggcattaaaatcatcgatagaacccaattaattttagag 

atattcgcgttgcgagcgagaagtagagagggaaagctacaagtagaacttgcacaactc 

gat t a 1 1 tg t taccaagac taca tgg tcatggtaaaagcc tg tc tcgtct tggtggtggc 

ataggaacaagaggcccaggtgaaacaaaattagaaatggatcgtcgccatattagaaca 

eg tatgaatgagat caaacat caat taaaaacggtcgtggatcatcgggaaagat ataga 

aataaacgtgaacaaaatcaagtttttcaaatcgctttagttggttatacaaatgcagga 

aaatcgtcatggtttaatgttttagctaatgaggagacctatgaaaaaaatattttgttt 

gcaacattagatcccaaaacacgacaaatacaagtgaatgaaggatttaatttaattatt 

tetgataeggtaggatt tattcagaaattaccaacgacat tggtggctgcg tt taaatct 

acactagaagaagctaaaggtgcagacgtacttatgcatgtcgtcgatgcaagtcattcg 

gaataccgtactcaaattgacactgtaaatcaaattattaatgatttagatatggaccat 

attccacaagtagttatttttaataaaaaagacttatgtaacgaacagatggatgtacct 

gtatctaaatctgcgcatgtttttgtatctagtcgtgatgaaaatgataaacaaaaggtg 

aaaaat t tagtaat tcaagaaa taaaaaatagt c tcagcccatacgaagaaat tgtagat 

agtgctgatgcagatagattatattttcttaaacaacacacgcttgttactgaattaata 

1 1 tgacgaaacacaagca tct tabeg tatcaaaggat t taaaaaa t ta 


247. 
» 


a tgabga teategbcatg t taatc ttgagt tatc tgat tggtgcat tcccaagcgggtta 
attattggtaaattattttttaaaaaagatataagacaatacggtagtggaaatactgga 
gcaactaacagttttcgtgttcttggaagaccagctggatttatagttacgtttttagat 
attttcaagggattbattacagbctttttbccactatggtbcccagttcatgcggatggt 
gttataagcaccttctttacaaatggtttaatagbaggattgbttgcaatactcggtcac 
gtgbatccaatatatctgaaattbaatggcggaaaagcagtagctaccagtgcaggagtt 
gtattaggtgtcaatcctattt tact tcttatc bbggcaat tatc ttttttagtg tat ta 
aaaatctttaaatatgtttctttatcaagtatcattgcagcaattagttgtgtgattggt 
tcaatcatcattcatgattatattttacttgctgttagcggaattgtttcaatcatatta 
ataattcgacacaaatctaatatagttagaatttttaaaggagaagaacctaaaattaaa 
tggatcr 


r 


248. 


atgatgaatcatagtgaagctttaactgaacaagtattttcatttgcttcagagctttat 
gcttatggtgtaagagaagtagtaattagtccaggttcacgttcaacaccattagcactt 
gttttcgaagcacatccaaatattaaaacatggattcaccctgatgagcgaagtgctgca 
ttttttgctttaggtcttattaaaggtagcgaaaaacctgtagcaattctttgtacatct 
ggaacagccgctgcgaactacacacccgctatagctgaaagtcaaattagtcgtttgcct 
ctcgttgttttaacgagcgacagaccgcatgaactgcgcagtgtgggtgcacctcaagca 
atcaatcaggtaaatatgtttagtaattatgtgaactttcaatttgatttgccgattgct 
gatggaagtgaacatacaattgatacaattaattatcaaatgcaaattgcaagtcaatat 
ttatatggaccacaccgaggaccgattcattttaatttaccatttagagaaccactaaca 
ccagatttagatcgtgtcgatttattaacatctgtaactaaaacgttacctcattatcag 
aaatcgatttcggtagatgatataaaagacatattacaagaaaaaaatggtctcatcatt 
gtcggagatatgcaacaccaagctgttgatcaaatattaacgtattcaactatatatgat 
ctgccaatcttagcagatccccttagtcagcttcgtaaagagaaacatcctaatgttata 
accacttatgatttattgtatcgagcaggattaaatttagaagtagactatgtcatacgt 
gtaggtaagccagttatttctaaaaaattaaatcaatggttgaagaaaaccgatgcgtat 
caaattattgtgcagaataatgatcaaattgatgtatttccgacaccacctcatatatct 
tatgagatttcagcaaatgattttttccgttcattaatggaagaaccacttgttgaacga 
aaaaaatggttacagcaatggcaatcacttgaacaacaagcacgcattgaaataagtgat 
tacttaaagcatgcgacagatgaagcggcatatgtagggagtttaattcaaaaacttaca 
aaagaagatacattatttgttggaaatagtatgccaattagagatgtcgataatttactg 
tttgatagtgaggcatctgtatacgctaatcggggtgccaatggaatagacggagtagtt 
tcaactgcgctaggtatggcggcacataagaatgtgacattgcttattggtgatttatct 
tttt^tcatgacatgaacggtttattaatggccaaattaaatgaacttcatattaacatt 
gtattagttaataacaacggaggaggtatcttttcatatttacctcaaaaacgatcggct 
acaaaatattttgagcgattatttggaacaccaacaggcttaaactttgaatatactgca 
ctgttatatgattttacatttaagcgctttgataatttgactgactttaaatatgctgaa 
ttatctaaaatgggttctcacatgtatgaagttataaccaatagagacgaaaatttgcat 
caacaccaaaatttatatcagaaattgagtgagattgttaatgttacatta 
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249. 



atggcgaaaaaattcaa ttacaaat taccgtctatgg t tgctt taacgt tatttggcaca 

gc 1 1 1 tactgcacatcaagcaaatgctgc tgaacaaccacagaatcagtc taatca taaa 

aatgtattagatgatcaaactgccctcaaacaagcagaaaaagctaaaagcgaagttaca 

caatcaactacaaatgtatctggtacacaaacatatcaagaccctacccaagttcaacct 

aaacaagacacacaaagtactacatatgatgcatcattagatgaaatgagtacttataat 

gaaa tttcatcaaa tcaaaagcaacaa tc 1 1 tatcaacagatgatgcgaatcaaaatcaa 

acgaattctgttacaaaaaatcaacaagaagaaacaaatgatttgacacaagaagataaa 

aca tccac tgatacaaatcaattacaggagacacaatc tg tagcaaaagaaaatgagaaa 

gatttaggagctaacgcaaataatgaacaacaagacaagaagatgactgcaagtcaacct 

tccgaaaatcaagcaattgaaactcaaactgcttctaatgataatgaaagccaacaaaaa 

ag tcagcaagtaac ttc tgaacaaaatgaaac tgc tacacctaaagtatcaaa tacaaac 

gcatctggttatoattttgattacgatgatgaagacgatgatagctcaacagaccattta 

gagcc ta tc teat taaacaatgtgaatgct aca tc taaacaaac tac t tcata taaata t 

aaagaaccagc tcaacg tgtaacaac taatac tgtaaaaaaagaaaeggcate taatcaa 

gegae ta tagatacaaagcaat tcaccccat ttagtgcaactgctcaaccgagaac agt t 

ta t tc tgtatc tagtcaaaaaacatcatcat taccgaaatatacaccaaaggttaa ttc t 

tcaataaataactatattcgtaaaaagaatatgaaagcaccaagaattgaagaagattat 

acgtcatatttccctaaatatggctatagaaacggtgtgggacgtcctgaaggtatcgtt 

gttcatgatactgcaaatgataactcaacaatcgatggcgagattgctttcatgaaacgt 

aattacacaaatgcattcgtacacgcatttgttgatggcaatagaattatagaaacagct 

ccgacagattacttatcttggggtgcaggtccatatggaaatcaacgttttatcaatgtt 

gaaatcgtccatacacatgattatgattcatttgcacgttcaatgaacaactacgctgat 

tatgctgcaacgcaattgcaatattataatttaaaacctgatagcgctgaaaacgatgga 

agaggaacagtttggacacatgctgctatctctaacttcttaggaggtactgatcacgct 

gaccctcaccaatatttaagaagtcacaattatagctatgcagaattatatgacttaatt 

tatgaaaaatatttaattaaaacgaagcaagtagcaccttggggcacaacatctacaaaa 

ccgtcacaaccttctaaaccatcaggaggaactaataataagttaactgtgtctgctaat 

cgtggtgttgctcaaattaaaccaacaaataatggcttatatacaactgtttatgacagt 

aaaggtcataagactgatcaagtacaaaaaactctatccgttactaaaactgcaacatta 

ggaaataacaaattctatttagttgaagactacaatagcggtaaaaaatacggttgggtt 

aaacaaggtgatgttgtttataacactgctaaggcaccagtaaaagtgaatcaaacatat 

aatgt taaagcagggtcaacac 1 1 tacacag t tec t tggggtacaccaaaacaag t tgc t 

agcaaag tat c tgg tac tggaaat caaacat t taaagcaac taaacagcaacaaa ttgat 

aaagcaacgtatctttatggtacagtgaatggtaaatctggttggattagtaaatattac 

ttaactacagcatctaaacctagcaatccaactaaaccttcaacaaacaaccaattaaca 

gtgactaacaatagtggtgttgctcaaatcaatgcaaaaaatagtggcttatatactaca 

gtttatgacactaaaggaaagacaacaaatcaaatccaacgtacattgtcagtgacgaaa 

gc tgccacac t tggtgataaaaaa t tct ate ttgttggtgat ta taa tactggtacaaat 

tatggttgggtaaaacaagatgaggtcatttacaacacagctaaatcacctgtaaaaatc 

aatcaaacatacaacgtcaaacctggtgttaaattacacacagtaccttggggcacatat 

aatcaagtggctggaacagtttcaggtaaaggcgatcaaacttttaaagcaactaaacaa 

caacaaattgataaagcaacatatctttatggtacagtgaacggtaaatctggttggatt 

agtaaatactatttaactgcaccatcaaaagttcaagctttgtctactcaatcaacacca 

gcacctaaacaagtaaaaccatctacacaaactgtaaatcaaattgctcaagtgaaagct 

aataattctggaataagagcatctgtatatgataaaacagccaaaagtggtacgaaatac 

gctaaccgtacattccttatcaataaacaacgtactcaaggtaataacacgtatgtacta 

cttcaagatggaacaagtaatactccattaggatgggtaaacattaafcgatgtgacaact 

caaaatatcggaaaacaaactcagtctataggtaaatattcagtaaaacctacaaataat 

ggtcta tattc tat tgc t tggggtactaaaaaccaacaattac tagcacctaatacgc ta 

gc taatcaagcat ttaatgc t tccaaagc tg tt tacgt tggtaaagattta tatc tatac 

ggtacagtcaataacagaacaggatggattgctgctaaggatttaatccaaaacagtact 

gacgctcaatcaacaccatataactatacttttgttatcaataatagtaaaagttatttc 

tatatggatccaacaaaagcaaaccgatattctttaaaaccatattatgaacaaactttc 

acagtcattaagcaaaaaaatattaatggcgttaaatggtactatggtcaacttttagac 

ggtaaatatgtttggataaaatcaactgacttagttaaggaaaaaattaaatatgcatat 

actggaatgactttaaataacgcgataaatatccaatctcgtcttaaatataaaccacaa 

gtacaaaatgagcctttgaaatggtcaaatgctaattatagtcaaattaaaaatgctatg 

ga tacaaagcg tttagc taatga t tea tec tt aaaa tatcaattc t tacgt ttagatcaa 

ccacaatacttgtcagcaeaagctctcaataaattattaaaaggcaaaggtgtacttgaa 

aaccaaggcgctgcatttagccaagctgcacgtaagtatggtctaaatgaaatttatctt 

atctcacatgctttagtagaaacaggtaatggaacttcacaacttgctaaaggtggagat 

gtttcaaaaggtaaattcacaactaaaacaggtcacaaataccataatgtctttggaatt 

ggtgcatttgacaataatgcac t tgtagatggtatcaaatacgc taaaaatgctggatgg , 

acttctgtctctaaagcaattattggtggcgctaaattcattggaaattcatacgtgaaa 

gcaggacaaaatacgctatataaaatgcgttggaatcctgcaaaccctggtacgcatcaa 

tatgcaactgatattaattgggcaaatgtcaacgcacaagtattaaaacaattttatgat 

aaaattggtgaagtcggtaagtacttcgaaattccaacatacaaa ■ 



250. 



gtggcatttgaatttagattacccgatatcggggaaggtatccacgaaggtgaaattgtt 
aaatggtttattaaagccggcgatacaattgaagaagatgatgtattagcagaagttcaa 
aatgataaatctgtagtagaaattccttctccagtaagtggtactgttgaagaagtgtta 
gtagatgaaggaacagtggcagtagtaggagatgtcatcgttaaaattgatgcacctgat 
gcagaagaaatgcaatttaaaggtcatggcgatgatgaggattctaagaaagaagaaaaa 
gaacaagaatcaccagtgcaagaagaagcttcatcaactcaatcacaagaaaagacagaa 
gtagatgaaagtaaaactgttaaagcgatgccgtcagtgcgtaagtatgcacgtgaaaat 
ggtgtcaatattaaagctgtaaatggttctggtaaaaatggacgaatcacaaaagaagac 
atcgatgcatacttaaatggtggtagttccgaagaaggttcaaacactagcgcagcatct 
gaatcaacttctagtgatgtcgttaatgcttctgcaacacaagcattaccagaaggcgac 
ttccctgaaactacagaaaaaatacctgcaatgcgcaaagcaattgctaaagcaatggtt 
aattctaaacacactgcacctcatgttacattaatggatgaaattgatgtgcaagaatta 
tggga teacegtaagaaatt taaagaaat tgc tgctgaacaaggtacaaaacttac t ttc 
ttaccatatgttgttaaagcattagtttctgcacttaaaaaLatatccagcacttaatact 
tc 1 1 tcaatgaagaagc tggagaggttgtacacaaacattac t ggaatat tggt at tgc t 
gcagatacggataaaggattattagtaccagtagttaaacatgccgatcgtaaatcaata 
ttcgaaatttctgatgaaattaatgaactagctgtaaaagcacgtgatggtaaattaact 
tcagaagaaatgaaaggtgcaacatgcacaattagtaatatcggttccgctggtggacaa 
tggttcac tccagttatcaatcacccagaagtagc tatct taggaa t tggccgtatcgc t 
caaaaacctatcgttaaagatggagaaattgtagctgcaccagtgttagctttatcatta 
agctttgaccatagacaaatcgatggtgctactggacaaaatgctatgaatcacattaaa 
cgcttattaaataatccagaattattattaatggagggg 



i 
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251. 


atgaatgaaacagacgaaatttcacaaatctataacaagcatcgattaccaagtttaagt 
ggtctagcaaaagtgtctccacttgttcatagggccagcataggaggcgttttaaatgtg 
gcagaattaaacagaattaaacgcctagttcaagtgcaaaateaatttaaaacattttac 
aatcaaatgctagaagaagatgaagaggttaagtatcctatactgcatgataaaatgaat 
ca tctaccgat ac t tacagat ttat ttaaagaaa t taatgaaacatgtgatgcacacgat 
ttatttgaccatgcaagttatactttacaaagtattagaagtaaaatttcaagaacaaac 
caacgaattcgtcaaaatttagatagaatagtgaaaaatcaagggaatcaaaaaaaacta 
tctgatgcaattgtaacagtaagaaatgatcgcaatgttattccggtgaaagctgaatat 
agacaagatttcaatggtattgttcatgatcaatcggcatcaggacaaacactatatatt 
gaaccgaattctgttgtagagatgaataatcaaatcagtcgtctgcgtaatgatgaagca 
g t tgaacg tgaacg tata ttgac tgaa t tgacgggat ttgt ttcggcggaagc tgacgca 
ttactcattgctgaatcggttatgggtcaaatbgattttttaattgctaaagctcgttat 
gcgcgcac tat aaaagggacaaaacc taca 1 1 taaagagga tcgaac tat a tat t tacc t 
-aatgcatttcaccctttattagacaaagatactgttgtagcaaatacaattgaatttatt 
gacgatgtagaaacagtcataattactggaccaaacacgggtggtaagacggttacttta 
aaaacactaggattgataattgtcatggcacaatcaggattgttaattcctacactggat 
ggaagtcaattaagtatctttgaaaatgtatattgtgatattggagatgaacaatctata 
gaacaatcattatcaacattttcatctcacatgaaaaatatagtagaaatattacaagat 
gcagatcaaaa tagtc tcattttat t tgatgaact aggcgcaggtacagatccaagtgaa 
ggtgcggcactcgcaatgagtatcttagattatgtacgccgtttagggtctttagttatg 
gcaacaacacattaccctgaattaaaagcttatagttataatcgtgaaggtgtcatgaat 
gcaagcgttgaatttgacgttgaaacactgragcccgacttataaattattaatgggtgtt 
ccagggagatctaatgcctttgatatatcgaaaaaacttggtctaagtctcaacatcatt 
aataaagctaagacaatgatagggacagacgagcaagagatcaatgccatgattgaatca 
ttagaacaaaattcaaaacgtgttgatcaacaacgtatagaattagatcgacttgtgagg 

gaagcacagcaaacccacga tgc tttgtc taaacaataccaacagtatcaaaattatgag . 

acatcattgatggatgaagctaaagaaaaagctaatcagcgtgtgaaatctgcgactaaa 

gaagcggacgaaattcttaaagaacttagaaatctaagagatcataagggcgctgaggta 

aaagaacatgaattaattgataaaaagaaacaacttgatgatcaatatgaggtaaaatca 

attaagcaacatgttcaaaagaaaaagtatgatacgattcatactggagatgaagtgaaa 

gttctatcttacggtcaaaaaggtgaagtgcttgaacttgtaggtgacgaagaagcagtt 

gtacaaat^rggaatcattaaaatgaaattacctattgaagatttagaaaetaacgaaaaag 

aaaaaagaaaaacctacaaaaatggtaacaagacaaaatagacaaactattaaaacagaa 

ctagatttaagaggatatcgttacgaagaagctttaaatgaattagatcaatatcttgat 

caggcggttttaagcaattacgaacaagtttatattattcatggtaaaggtacgggggca 

cttcaaaaaggtgttcaacaacatttgaaaaaacataaaagcgttagacaatttagggga 

ggtatgcctagtgaaggtggatttggtgtcactgtggcagaactcaag 


252. 


atgagtttttttaaacgtctgaaagataaattttctagtaaaaatgaagatgatattcaa 
aaagacctggatgaatctgtagattcaaatgttaacagtgattcagattcaatggatccg 
aatgattctgatgaacaagttaaacccaaaaagaaacctaaaaaattaagtgaagctgat 
tttgacgaagatggcttgatatcgattgaagattttgaagaaatagaagctcaaaaaatt 
ggagcaaaattcaaggccggtttggaaaaatcacgtcaaaacttccaagaacagttaaat 
aatttaattgctcgatatagaaaagttgacgaagatttcttcgaagctctggaagaaatg 
cttattactgcggacgttggttttaatactgttatgaaattaactgatgagctacgtaca 
gaagcacaaagacgtaatatacaagaaacagaagacttaagagaggttatagttgagaag 
attgtagaaatctatcatcaagaggacgatcattctgaagcaatgaatattgaagatgga 
cgtttaaatgtcatactgatggttggtgtgaatggtgtcggcaaaacaacaacaattggi: 
aaattagcttatcgttatcaacaagaaggtaaaaaagtaatgttagctgctggtgatact 
tttagagctggagcaattcaacaattaaacgtctggggagaacgtgttggcgttgaagtt 
gtgagtcaaaacgaaggttctgaccctgcagcagtagtatatgatgcgattaatgcagca 
aaaaataaagacgtagatattttaatttgtgacactgcaggacgcttgcaaaataaatcfc 
aatttaatgcaagagttagataaaatgaaacgtgtgattaatcgagcaatacctgatgcc 
ccccatgaagctttattatgcttagatgcaacaactggtcaaaatgcactttcacaagca 
cgttcatttaaggaagttacaaatgtctcaggtatagttttaactaaattagacggtact 
gctaaagggggtattgtattagcaattcgaaatgagttacacattccagttaaatatgtt 
ggtttaggtgaaaaaatggatgacttacaaccgtttagtcctgaaagctatgtatatgga 
ttatttgctgatatgatagaacaaaatgaagatattcctgaagaaatctctagaaattca 
tccgttgaatctgaagaacf^taac 


253. 


atgaaaagaaattggtggaaagaagcagttgcatatcaagtatatccacgaagttttaat 
gatagtaatggagatggaataggtgatctacctggattaattgaaaaattagattatcta 
gaaaatttaggaatagatgtcatttggttaagcccaatgtatccatcaccaaacgatgat 
aatggatatgatattagtgactacaaaggcattatgagtgaatttggtacaatgaacgat 
tttgatcaattgttatcaagcatacatcaaagagggatgaaattaatattagacttagtg 
gttaatcacacatcagatgaacacccttggtttattgaatcaaaatctagtaaaacaaat 
gcaaaaagagattggtatatttgggcagatcctaaaccggatggatctgaacctaataac 
tgggaaagtatctttaatggttcaacttgggagtttgacgaatcgactaagcaatactat 
ttccatttatttagcaaaaagcagccagatttaaattgggaaaatccagatgtaagacaa 
gctgtgtttgaaatgatgaattggtggtttgaaaaaggtattgacggatttagagttgat 
gccattactcatattaaaaagaattttgaagcaggagatttacctgtacctgatggcaaa 
aaatttgctccagcatttgatgtagatatgaatcagccaggaatacaagaatggctccaa 
gaaatgaaagat aaa t cgt taagtcggta tgacat tatgac tg taggcgaggc taa tgg t 
gttactcctaatgatgctgaagaatgggtaggagaagaaaatgggaaatttaatatgata 
ttccagtttgaacatcttggtttatggagtactggcgatacgaaattcgatgttaaatcc 
tataaacaagtcttaaatcgttggcaaaagcaactagaaaatgtaggttggaatgcttta 
tttatcgaaaaccatgatcaacx^cgtcgtgtttcaacctggggtgatgataaaaattat 
tggtatgaatcagcaactagtcacgctactgcctactttttacaacagggcacacctttt 
atttaccaaggtcaagaaataggtatgactaattatccatttgaaagcattgaaagtttc 
aacgatgtcgcagtgaaaactgaatatcaaatagtcaaaaaagaaggtggagatgtcaat 
caattactagataaatataaaatggaaaaccgagacaatgcaaggactccaatgcaatgg 
aataat tc tatcaatgctggat tcac tac tggtaagcc atggtttcatgtaaaccct aac 
tatacagaaattaatgttaaacaacaactaaatgataagttttcgatactttcttattat 
.aaagcgttaattcaactaaaaaaatctgatttgatttacacctacggtaagtttaatatg 
gtcgatgctgaaaataagcaggtttttgcatatacacgcacatttaaaaacaatactgta 
ttaattgtagccaatctcacaaatgaagtatcagaactaaacctaccttttgaattagat 
atttcatctgtagatataaaattgcataattatcacttaaatgatataaatttagaccat 
attaaaccttatgaatcattcgtcq/ttgaaata 
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254. 


ttgagtcatagaaagctatttccttctatattccatttatatcaacaagacaatttagat 
gaacatat tgc t a t tat tgg ta taggacgtcgcgat t ataataacgaacaa t 1 tcgcgac 
caagttaaagcgtcaattcaaacttatgttaaagatacagatagaattgatgagtttatg 
acgcatgttttttatcataaaactgacgtgagtgataaagaaagttatcagtcattactt 
caat t tag tgagcgactagattcagaat ttgc tt taggtgggaafccgtctgtt t tac tta 
gcga tggcaccacaatt ttttggagtgatc ccagattacc ttaaa tct tc tggcc t tac t 
caaactacagga t ttaaacgc ttagt tat agagaaaccat ttggcagtgatc t taaa tc t 
gctgaatcattaaataatcaaataagacgttcgtttaaagaagaagaaatttatcggata 
gatcactatcttggcaaagatatggtgcaaaatatagaagttttgcgattcgcaaacgcg 
atgtttgaacctttatggaataataaatacatttcaaatattcaagttacatcatcagaa 
gtattaggtg tcgaagatcgtggtggc tac tatgaatc tagtgg tgcac t taaagacatg 

erf- a r*> a a a ♦* c*A c A tfif C* t AC A Ct A t~ CTCTt* fr" Of* t* t* t* a c fe fc (fp n a t" nrr a /i rr r» « f fCTA t" A ft rr t* H t" n 

aatagtgaagatatacgtgcagaaaaagtcaaagtacttaaatctcttagacaattaaaa 
ccagaagaagt taaaaagaat ttcgtgcgtggtcaatatgatcaaggcaatatagatgg t 
aaacaggttaagtcatatcgagaagaagatcgcgtagcaaaggattcggttacaccgaca 
tttgtatcgggtaaattaacaattgataactttagatgggctggagttcctttctacatt 
agaacgggtaaacgtatgaaatcaaaaacgatacaagtcgtagtagaat t fcaaagaagta 
cctatgaatttatattatgaaactgacaatttactagattctaatttgctagtcattaat 
attcaaccaaatgaaggaatttcattgcatttaaatgctaaaaagaacattcaaggaatt 
ga t ac t gagccagtgcaat ta tcatacgcaa tgagtgc tcaaga t aaaat gaa t acagt t 
gatgcatatgaaaacttattgtttgattgtcttaaaggtgatgcgactaattttacacat 
tgggaagaattaaaatctacttggaaatttgtagatgcaatccaagatcaatggacaatg 
gttgaaccatgtttccctaactatgaagcgggtacgaatggacctcttgaaagtgatctt 
t ta t taag teg tga tggaaatcat tggtgggatgat a tccac 


255. 


atgattaaaaaaaacaaagaagaactgaatgacatggagtatctagtcactcaagaaaat 
ggtac tgaacc tccgtttcaaaacgagtattggaatcactt tgaaaaaggaatttacgt t 
gataaattgtccggcaaaccattatttacttcagaggataaatttgaatctaattgcggt 
tggccaagtttctccaaagcattaaatgatgatgaaatcgtagaacttgttgataaatca 
tttggtatgattagaactgaagttcgatcagaaaaagcaaatagtcacttggggcatgtt 
tttaatgacggacctaaagaaaaaggtggtttaagatactgtattaactctgctgcgatt 
cagtttataccttatgataaactagaagagttaggatatggagatttaattaaacatttt 
aaaaaat ■ 


256. 


ttgaaaaagttagcctttgcaattacagccgcttcaggcgcagcagcagttctatcacat 

CaUyauy^* fcy «*c*y w. u l. utaaucuygagaatCCttatyyacudtL. 

gcacaacaatacaatacttcagtagaaagcattaagcagaataataatcttagcaacaat 
atggtattcccaggacaagttattaatgtaggtggaagtgcttcacaaaatactagttca 
aacacttcttcaagttcagcatcttcacatactgtagtagcaggtgaatcattaaacatc 
atagctaataaatatggtgtttcagttgatgcattaatgcaagcaaatcatctaaatggt 
tatttaattatgcctaaccaaatattaactatccctaatggtggttctggttcaggatca 
ggtggtac agcaac tcaaac tageggtaatt atac ttcacc ttca ttcaaccatcaaaac 
ttatacactgaaggtcaatgcacatggtatgtgttcgacaaacgttcacaagctggtaaa 
cctatcagtacttactggtctgatgcaaaatactgggcgtcaaatgcagcgaatgatggt 
tatcaagttgataataciiccatctgttggtgcaattatgcaaagtacacctggaccatat 
ggtcatgtagcatacgttgaacgtattaatggtgatggtagtattttaatttcagaaatg 
aa t ta t gcaaa tgg tcca tacaa t a tgaac ta t eg t ac tatcccagc t tc agaagtatc t 
tea tatgea tt t a tec ac taa 


257. 


atggcacgtattgctacaaaattgggctatcctgaaagcaatagtttcgtgactaatact 
gtaattgaatttgtttt^cataacgaagcatatcctcggttatataggattaaaactcga 
gatacgaacttaataaaaatttctcaagctaatgaaatctcacgtcaaattacaaatggc 
acgatgacgcttgaagaagctaagtatcaattagaggaaatatatgttgctaaaagagat 
. agcagtctacccttcaaaggaattgccgcagcaattatcgctacgagcttcctctatcta 
cagggaggtcgtctggttgatatcatcacagctgtattagctggaacgattggatactta 
gtagtagaaatattagatcgaaagctacacgcacaatttattccagaatttataggttct 
ttsrgtaataggtattatttctgtaattggacatgcatttgttcctagcggagatttagct 
acaattatcattgccgcggtcatgcctattgtacctggagtacttattacaaatgctatt 
caagatttattcggaggacatatgttaatgtttacaacaaaatctttagaagctttagtt 
actgcctttggtataggcgctggtgtaagttcaatattaattttagtc 


258. 


atgacagaatttgacttatccactagagagggtcgttggaaacatttcggttctgttgac 
cctgtcaaaggtacgaaaccaactactaaaaatgaaatgaccgatttacaaagcactcac 
oagaac^ccwai.u^aTOWyagyaQg &ftyycsucaaaaaccuaacccauccagtttta 
attgatcagtatcaaacagctggtttatttagtttttcaacgagtttaaataaaaatgaa 
aaaggcattaatatgagtcgcatattagaaagcgttgaaaaacattatgataatggcatt 
gaacttgaatttaacacactacatcaattgttgcgtacgctacaagataagatgaatcaa 
aatgctgcaggtgttgatgtgtcaggtaaatggttctttgatcgttatagtcctgttaca 
catattaaagctgtaggtcatgcagatgttacttatggtttagctattgaaaatcatacc 
gttacacgtaaagaattaactattcaagccaaagtaacaacactatgtccttgctcaaaa 
gaaattagtgaatattctgcacataatcaacgtggtatcgttacagttaaagcatattta 
gataaaaataatgacgtcatcsratgattataaaaataaaattttagacgctatggaagcc 
aacgctagttctatcttatatccaatcttaaaacgtcctgatgaaaaacgagtaacagaa 
cgtgcttatgaaaacccacgatttgttgaagatttaattcgactaattgcagcagactta 
gttgaatttgattggattgaagggttcgatattgaatgtcgtaatgaagagtctatccac 
cagcatgatgctttcgcacgtctgaaatatcgcaaa 


259. 


gtgeaaaaaaaatatat tactgecat tattggaacaac tgcccttagcgca ttggcatca 
ac tea tgeacaage tgcaacaacgca tacagtaaaaagtggagaatc tgta tggtcaa 1 1 
tctcacaaatatgggattagtattgctaaattaaaatcacttaatggattgacttccaat 
ttaatattccctaatcaagtattgaaagtatcaggctcatcttcaagagcaacgtcaaca 
aatagtggc acagt t tatacag t taaagc tgrgagat tea tta tct tc tat tgc tgcaaaa 
tacggtacaacttatcaaaaaatcatgcaacttaatgggttaaataactatcttattttc 
cc tggacaaaagttgaaag tttc tgg taaagcgacgagt tccagtcgtgcaaaagc tagt 
gggtctagtggtcgtactgcaacatatactgttaagtatggagactcactatctgcaatt 
gctagtaaatatgggacaacgtatcaaaaaattatgcaattaaatggattaactaatttc 
tttatctatcctggacagaagttaaaagtgcctggaggtagttctagtagctcatcttct 
aataatactagatcaaacggtggctattattcaccaacttttaaccatcaaaacttgtat 
ac t tggggacaatgcacatggcacgtatt taatagacgtgctgaaataggaaaaggtatc 
agtacatactggtggaatgcaaataattgggacaatgcatcagctgctgatggatatact 
attgattatcgtcctacagtaggctcaattgcacaaactgacgctggttactatggtcac 
gtagcgtttgtagagcgcgtgaatagcgatggaagtattttagtttcagaaatgaactgg 
agtgcagctcctggaaatatgacatatagaacaattccagcttatcaagtgagaaattac 
aaatttattcatt 
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260. 


gtgaccaaaaaagc t tttat ttc tta ttctagaacaagtgatgaacatttaaatagagtt 

gtgagaataggagaaagtttgagagttgatcatggaattgatgttattttagatgtatgg 

gattgcactgagggagatgacttgaatttttttatggagtctatggttaatgacgagacg 

atagattttgttattatattaagcgattttcagtattttaatagagctaatgatagagaa 

ggaggagttggaaaagaaagcacaataattacttctcaaatttatgataagcaaaaagat 

agtaagtttataccbgtctttttagatattctggataatggaaaaccatcattaccaact 

ttttgtaatactagattcgctattgatatgacagacatcgaattagatatagagaaaata 

gaagagattgcaagaaaaatacacgataaacctttattcgaaaaaccaagacttggtaaa 

g taccagat ta taaecaaaatcaaaatgagt taaagaaagcaataaaaaaat taac t tta 

tctaaaagttataatgaaacgagaaattttgaagaagctttagacattatttataaaact 

ttagaaaatatagaaaatagcgtagaggaatataataaagatgatttaatgactttaaaa 

gaggtttttgatacttggaaagaatttattacgtatgcgctaaacaatgataacttttat 

tttagggaattaatcatagagcattataataggtgcttaaagcttacggaagaagaattt 

gaaaatccaatgactaggatttttaattatttttcatttcttatactagtaagtgaatct ■ 

ttatcttcaggagcaaatgaatttttgaaagatttattgaatgctaaatttcattttagt 

agaagagaagcaaattattatatattaagtttatatccccaggtgttatccaagaaatat 

tcatataatactaatgtcaaaaaaatgttagccgaaatgtactttgaagggaaggagtta 

aaaaaggttcaagatgcagatgtaattttatatacagaaagtcttatgaaaaaagatatt 

catagtgtatatgaaacgtggcatggggttctgttgtatagtagatggcctatgcttgag 

caacaaactattaatattttaataaataaatttcgtagtaaaaaatatctagatcaattt 

gactttttatttggaagttcacaaagagaagtatttgaaaactatgataagattaaatec 

acacaagaaatacctactatttttaattttattgataaagaagaaattggcagctat 


261. 


atgcactatctaaagaaagtaactatatacataagtttattaattttggtgagtggttgt 
ggagacagcaaagaaacggaaatcaaacaaaactttaataaaatgttaaatgtgtatcca 
actaaaaatctagaagacttttatgataaagagggttatcgtgatgaagagtttgataag 
gatgacaaaggaacatggattattagatctgaaatgacaaaacagccaaaaggtaagatt 
atgacttcaaaaggtatggtgttacatatgaatagaaatactagaagtacaactggttat 
tacgttattaggaaaatttctgaagataataaaagtgaaattgatgafcgaagaaaagaaa 
tatcctataaagatggtaaataacaagataattccaactcaaaaaattaatgacaataaa 
ttgaagaatgaaat^gaaaactttaagttctttgtacaatacggaagctttaaaaattca 
gatgattataaagaaggggatattgaatacaatcctaatgcaccaaattattctgcacaa 
ta tea 1 1 taag t aatga tgac tataa t attaaacaa 1 1 aagaaaaaga t a tgatat taaa 
acgaaaaaaactcctagattattaatgagaggcgctggagatccaaaaggatcttctgta 
ggttataaaaatcttgaatttacatttgttaagaataatgaggaaaatatttattttacc 
ga tag tattaat tt taa tccaagcaaggg taaa tea ttg 


262. 


gtgaaacattcgaaaaagttacttttatgcatcagttttttattaataacgttttttatt 

ggtggatgtggatttatgaataaagacgatggtaaagaaacggaaatcaaacaaaacttt 

aataaaatgttaaacgtgtatcccactaaaaatctagaaaacttttatgataaagagggc 

tatcgagatgaagagtttgataaggatgacaaaggaacatggatagttcattctaaaatg 

gttattgaaccaaaaggcaaaaacatggaatctagagggatggttctctttatcaatcgc 

aatactagaacatcaaaaggctattttatagtcaatgaaatagaaaaggatagaaaagga 

agacccattaataataaaaagaaatatcctgtaaaaatgaaaaataataaaattattcca 

accaaaccaatatctaabgataaattaaaaaaagaaattgaaaactttaaattttttgta 

caatatggcaattttaaagatattaaaaattataaagatggtgacatttcatacaatccfc 

aatgtacctagttattctgcaaaatatcaattgagtaataatgaatataacgtacaacaa 

ttaagaaaaagatatgacatcccaactaaaaaagtacctaaactattgttgaaaggtgat . 

ggggatttaaaaggttcatccgtaggttctaaaaatctagaatttacttttatagaaaat 

aaagaagagaatatctattttacagattctgtactatttagccctagcgaggataatgaa 

tea 


263. 


atgcgttatctcaagaaagtaacgatatacataagtttattaattttggtaagtggttgt 
ggaaaegg taaagaaacggaaatcaaacaaaac tttaataaaatg ttagacatgtatccg 
ac taaaaatc tagaagac t ttta tgataaagaaggc tat cgagatgaagagt t tgataaa 
aaggataaagggacatggatagttggatctaccatgacaattgaaccaaaaggcaagtac 
atggaatctagaggrtatgtttctatatattaatcgcaatactagaacaactaaaggttat 
tattatgtgaggaaaacaacagatgacagtaaaggtagactaaaagatgatgaaaagaga 
tatcctgtaaaaatggaacacaataaaattattccaacgaagccaatacctaatgacaaa 
ctaaaaaaagaaatagaaaacttcaaattttttgtacaatatggagattttaaaaactta 
aagga t ta taaagatgg tgacat t tea tacaatcctaatgtacc tag ttat t c tgcaaaa 
tatcaat tgag taa taatgac tataa tgtaaaacaa ttacgaaaaagatatgatattccc 
accaaccaagcccctaaattattgttaaaaggagatggtgacttaaaaggctcatctata 
ggttccaaaagtttagaatttacttttatagaaaataaagaagagaatatctttttttca 
gatggtgtacaatttactcctagcgaggatagtgagtca 


264. 


atgaaacattcaagcaaaataatagtatttgtaagtttcttaattttaacgatttttatt 
ggaggatgtggttttataaataaagaagatagcaaagaagctgaaatcaaacaaaacttt 
aataaaacgttaagtatgtatccaactaaaaatctagaagacttttatgataaagagggc 
tatcgtgatgaagagtttgacaaagatgacaaagggacatggattattaattctaaaatg 
attgttgaaccgaaaggggaagagatggaagcaagagggatggttttacgtataaataga 
aatacgagaacagctaaaggtaactttattataaaacgaataacagaaaataataaagga 
atacctgatgttaaagacaaaaaatatccagtaaaaatggaacacaataaaattattcca 
acaaaacaaattaaagataaaaaattaaaaaaagaaattgagaacttcaaattttttgta 
caatatggaaattttaaaaacttaaaggattataaagacggagagatatcttacaatcct 
aatgtgccaagttactcagcgcaatatcaattgaacaattatgataataatgttaaacaa 
ctaagaaaaagatatgatattcccacgaatcaagctcctaaattattattgaaaggtaca 
ggagatttaaaaggatcctctgtaggttataaacatcttgaatttacttttgtiagaaaat 
aaaaaggaaaatatttattttactgacagtataaactttaacccgagtagggggaat 


265. 


atgcgttatctcaagaaagtaactatatacataagtttattaattttaacgatttttatt 
ggaggatgtggttttataaataaagaagatagcaaagaaacggaaatcaaacaaaacttt 
aa taagatgt taaacgtgta tec tac taaaaatc tagaagac t ttta tgataaagaaggt 
tttcgagatgaagaatttgataaaggagataaaggaacttggattattaggtctgaaatg 
acaaaacagccaaaaggtaaaattatgacctcaagaggtatggttctctatatcaatcgt 
aacac tagaacagecaaagggtatt tt t taa tagatgagataaaagatga taatagtggt 
agaccgatagagaatgaaaagaaataccctgtaaaaatgaaccataataagatctttcca 
acaaagccaatatctgatgataaattaaaaaaagaaattgaaaacttcaaattttttgta 
caatatggagattttaaaaacttaaaggattataaagacggagagatatcttacaatcct 
aacgttcctagttactcagcgcaatatcaattgaacaataatgataataatgttaaacaa 
ttaagaaaaagatatgatattccaaccaatcaagcccctaaattattgttaaaaggggat 
ggcgacttaaaaggatcatctgtaggttctaaaaatttagaatttacttttgtagaaaat 
aaagaagagaatatattttttacagatgcagtacaattcactcctagcgaggatgatgaa 
tea 
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266. 


atgaagacctataagccgtaccgacatcaattaaggcgttcgctatttgcctcaacgatt 
ttcccagtatttatggtgatgattattggtttaataagcttttatgctatttatatatgg 
gtcgaacatcgcaccattcatcagcatacctatcaaactcaaaccgaattacaacgtatc 
gacaaacat 1 1 tcatacg 1 1 tg t tacgcagcaacaaaaacaa tggcg tea tgt tga 1 1 ta 
tcacatccaactgatatcacaaagatgaaacgccaactattaaaacaagtccatcaacaa 
cc tgega tattg tat tacgat t taaaaggttc t tcacaatc tt tcacaaacaattatgaa 
caattagacacaacaaagatgtatttaatatcaaaatatcgaattgattttaaagacgat 
acttatatccttaaaatatatatgtcaagcacaccactacttaaaaacattaagaaaaat 
agtggacaatctgcactcattgttgattcatatgatactgttfctatatacaaatgacgac 
cgattctctatcggtcaaaaatatcaaccaccacagtttgggtttatgaacgagtcttta 
aaactcaattctcatcatgcgcatcttattatatataaagatattxatgaaaccattgaa 
gatggaattgcattactagttgtcatgggtgttgttcttattctgcttgttatttttgga 
tatataagcgctgatagaatggcaaagcgccaatctgaagatattgaagcgattgtccga 
aaaattgatgatgctaaaaatcgacatcttggtagttacgaaccgttaaaaaaacatagt 
gagttagaggaaataaataattatatctatgacttgtttgaatcaaatgagcaattaata 
caatctattgaacagaccgaacgtcgtttacgtgatatacaattaaaagaaattgagcga 
caatttcaaccccatttcttattcaatacgatgcaaacgatacaatatttaattcctctt 
tcacccaaagtagcacaaacagtcatacaacaactatcacaaatgctacgttattctcta 
cgcacagcatcgcacacagtcaaattagcagaagaattaagctacattcagcagtatgtt 
gctatacaaaatatccgcttcgatgatatgatacagctttacatcgatgctcctgaagat 
gtacaacatcaaacaattggtaagatgatgcttcaaccactcgtagaaaatgccatcaag 
catggtcgtggtagtgaacct t taaagataacaat tegta tcagac t tacgaagegcaaa 
t tacatattc tggttcatgataatggcatcggtatgtc tccatcacatt tagaacgegtg 
cgccaatcacttcatcacgatgtttttgatacgacacacctaggtttaaatcatttacat 
aatagagccatcattcaa t atggaaca ta tgcacg tc tgcacat tt tctcaagaagccat 
caagggacattaatgtgttaccaaataccacttgtc 


267.. 


gtggatgatgtgacaaaatatggtccagttgatggagatccgattacgtcaacggaagaa 
attcegtt tgataaaaaacgcgaat ttgatccaaact tagcgccaggtacagagaaagtc 
gttcaaaaaggtgaaccaggaacaaaaacaattacaacaccaacaactaagaacccatta 
acaggagaaaaagttggcgaaggtgaaccaacagaaaaaataacaaaacaaccagtggat 
gagatcgttcattatggtggcgaagaaatcaagacaggccataaggatgaatttgatccg 
aacgcaccgaaaggtagtcaaacaacgcaaccaggtaagccaggagttaaaaatcctgat 
acacrgcgaagtagtcacaccaccagtggatgatgtgacaaaatatggtccagttgatgga 
gatccgattacgtcaacggaagaaattccgtttgataaaaaacgcgaatttgatccaaac 
ttagc^ccaggt^c^gagaaagtcgttcaaaaaggtgaaccaggaacaaaaacaattaca 
acgccaacaactaagaacccattaacaggggaaaaagttggtgaaggtgaaccaacagaa 
aaaataacaaaacaaccagtggatgagatcgttcattatggtggcgaagaaatcaagcca 
ggccataaggatgaatttgatccaaacgcaccgaaaggtagccaagaggacgttccaggt 
aaaccaggagttaaaaatcctgatacaggcgaagtagtcacacxjaccagtggatgatgtg 
acaaaatatggtccagttgatggagatycgattacgtcaacggaagaaattcogtttgat 
aaaaaacgcgaatttgatccaaacttagcgccaggtacagagaaagtcgttcaaaaaggt 
gaaccaggaacaaaaacaattacaacaccaacaactaagaacccattaacaggggaaaaa 
g ttggcgaaggtgaaccaacagaaa a aa taacaaaacaacc agt agatgaaat cacagaa 
tatggtggcgaagaaatcaagccaggccataaggatgaatttgatccgaacgcaccgaaa 
ggtagccaagaggacgttccaggtaaaccaggagttaaaaatcctgatacaggcgaagta 
gtcacaccaccagtggatgatgtgacaaaatatggtccagttgatggagatccgattacg 
tcaacggaagaaattccgtttgataaaaaacgcgaatttgatccaaacttagcgccaggt 
acagagaaagtcgttcaaaaaggtgaaccaggaacaaaaacaattacaacaccaacaact 
aagaacccattaacaggagaaaaagttggcgaaggtgaaccaacagaaaaaataacaaaa 
caaccagtggatgagatcgttcattatggtggcgaagaaatcaagacaggccataaggat 
gaatttgatccgaacgcaccgaaaggtagtcaaacaacgcaaccaggtaagccaggagtt 
aaaaatcctgatacaggcgaagtagtcacaccaccagtggatgatgtgacaaaatatggt 
ccagttgatggagatccgattacgtcaacggaagaaattccgtttgataaaaaacgcgaa 
tt fcgatccaaac ttagcgccaggtacagagaaagt cgttcaaaaaggtgaaccaggaaca 
aaaacaattacaacgccaacaactaagaacccattaacaggggaaaaagttggtgaaggt 
gaaccaacagaaaaaataacaaaacaaccagtggatgagatcgttcattatggtggcgaa 
gaaatcaagccaggccataaggatgaatttgatccaaacgcaccgaaaggtagccaagag 
gaegt tccaggtaaaccaggagttaaaaat c c tga tacaggegaag tagtcacaccacca 
gtggatgatgtgacaaaatatggtccagttgatggagattcgattacgtcaacggaagaa 
attccgtttgataaaaaacgcgaatttgatccaaacttagcgccaggtacagagaaagtc 
gttcaaaaaggtgaaccaggaacaaaaacaattacaacgccaacaactaagaacccatta 
acaggagaaaaagttggcgaaggtgaaccaacagaaaaaataacaaaacaaccagtggat 
gagattgttcattatggtggtgaaca^ataccacaaggtcataaagatgaatttgatcca 
aatgcacctgtagatagtaaaactgaagttccaggtaaaccaggagttaaaaatcctgat 
acaggtgaagttgttaccccaccagtggatgatgtgacaaaatatggtccagttgatgga 
gattcgattacgtcaacggaagaaattccgtttgataaaaaacgcgaatttgatccaaac 
ttagcgccaggtacagagaaagtcgttcaaaaaggtgaaccaggaacaaaaacaattaca 
acgccaacaactaagaacccattaacaggagaaaaagttggcgaaggtaaatcaacagaa 
aaagtcactaaacaacctgttgacgaaattgttgagtatggtccaacaaaagcagaacca 
gg taaaccagcggaaccaggt aaaccagcggaacc aggt aaaccagcggaaccaggtacg 
ccagcagaaccaggtaaaccagcggaaccaggtacgccagcagaaccaggtaaaccagcg 
gaaccaggtaaaccagcggaaccaggtaaaccagcggaaccaggtaaaccagcggaacca 
ggtacgccagcagaaccaggtacgccagcagaaccaggtaaaccagcggaaccag^tacg 
ccagcagaaccaggtaaaccagcggaaccaggtacgccagcagaaccaggtaaaccagcg 
gaatcaggtaaaccagtggaaccaggtacgccagc acaatcaggtgc accagaacaacca 
aatagatcaatgcattcaacagataataaaaatcaattacctgatacaggtgaaaatcgt 
caagctaatgagggaactttagtcggatctctattagcaattgtcggatcattgttcata 
tttggtcgtcgtaaaaaaggtaatgaaaaat 
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268. 


mtkkekdykksleqqkt^kiyksgkswkasineieHk^ 
kghklkksaak ttalvggaf t fnmlnnhqaf aase tpi tseissnse tvanqnsttikns 
qketvnstslesnhsnstnkqmssevtot^qssekagisqtissQtsnassklntYastdli 
vesttinndntaqqdqriXssnvt^kstqstitessekiiisBnltqsiotkatdslatsear 
ts tncxisnl ts ts tsnqssp ts fanlrt Csrf tvlnbnaapt t ts 1 1 ttss 1 tsaswvn 
kdnfnehmnlsgsaty^ktgiatlt^^ysqkgaislntrldsnr 
egynpdgrvagg^igfafBpgplgqlgkegaavgigglrmafgfkldtyhntstprBdak 
akadprnvgggga f ga fvs tdrngma t tees taaklnvqp tdns f qdfvidyngd tkvrat 
vtyagqt t trnl tdwiknsggtt f slsmtastggaknlqqvqf g t £ eytes avakvryvd 
antgkdi ippktiagev^gtviiidkqlruifluilgysyvgtdalkapnytetsgtptlkl t 
nssqtviykfkdvqgpqisvdBqtrevgktinpititttdnskdvltttvtglpsglsfd 
qttntiigt^sevgtttvtvtittdatgnvtskqftitiqdtispvvnvtpsqasevftpi 
npititatdnsgkvvthtvtglpqgllcfdastnsivgtptqigtntitlestdasgnktt 
tJdjiyevtrnsaadststsivnsvstsisristslsdsvkasqslst3cestskslsgslsa 
s tsns asikasesas tskkl sesas tsrosds asikasesas tskkl sesas ts tsdsasi 
kasesas tskkl sesas tsmsdsvsikasesas tskklsesas ts tsdsas tqasesas t 
skklsestststsdsaststsesdstsestslsdstsaslsestststsdsaststsesd 
sns tstslseststslseststs tsdsas tsasvsdsnsasts Ires tstslsdststst 
sdsas ts tsesdsdsas tsl sgsss tsvsds teas tsesas ts tsisdsnsts tsl ses t 
stslses tsts tsdsas temsvsdsnsasislsests tsvsds tststsesaststsesd 
sne as t s Is es t s tsvsds ts ts tsdsas ts tsvsdsnsas tslsests ts isds ts tst 
sdsas ts tsvsesss tskkl sesas tsmsdsas as tsesns ts tslsgststslsgs tst 
stsesaststsvsdsnsastslseststslsdstststsdstsastsesdsnststsmse 
si s tsvsds tsts tsdsas ts tsvsdsnsas ts Isds tstsi sds tsastsdsasesase 
ses ts es tsvsess s tsvsds ts tstsesas ts tsesestses tsvsesss tsvsds ts t 
s tsesas tstseses ts estslsgsss tsvsds tsts tsesas tsts vsdsns tstslse 
ststslsnstststsdsaststsvsdsnBastslsgslstnvsds tsts tsdsas tstse 
sdsnsas tslsgslstsisds ts ts tsdsas tstsesas ts tsvsesdsestsmsvsdsn 
sts tslsds tstsvsdstrts tsdsas tsksvsesnsas tsvsgs tstsisdsssts tsm 
stsetftsqspinsesqfigdslsed^vtqskntnmlnk^ 

e tqsnqadnhsnnl dl 1 hqnr lqdkwkqp tkgedgwsng f i vavaivl ai f gl akksr 
kddddqdgsk 


269. 


m)dctvdastaavslgiagyglsgnealiasettnvdkahlv(Uaqhnp 
dihfvdngyqynftsngsewswsyavagsda^ytesssnqer^ 

ssesrsysts ttsysapshnysshsssvrlsngntagsvgsyaaaqmaartgvsastweh. i 
i i ar esngqlharnasgaagl fqt^t^gwgstgsvndqinaaykaykaqgl sawgm 


270. 


mnknkvivigstavdkflnvkrfptoget^^ 

iskvgkdgnanf i 1 edfkkagintqyil tseseetgqaf i tvdeagqnti lvyggamntl 
satdvemsvdafigadfvvaqlevpfeaieqafkiarkqaittvln^ 
tdiiipneteaell tglsinnesdmketatyf Idlgi savli tlgeqgtycayqeqykmi 
pacnvkaidttaagdtf igaf IselxJcdlsnlesairlangassl tvqr kgaqas ip trk 
eveaeyn 


271. 


mal kkykp i tngr rnmt tldf aei tkttpeksl 1 qplpkragmnqgkl tvrhhggghkr 
qyrvidfkrnkdgi i akvds iqydpnr saiiial 1 vyadgekryii apkgl qvgqtvesga 
eadikvgnalplgnipvgtviftTii el Tqpgkggqlarsagassqvlgkegkyvlirlrsge 
vnui 1 s tcrat igqvgnl qnslvnvgkagrsirwk^vi.ptvirgsvttii^iidnphgggeg3rap 
igrpspmspwgkpt^gkktri^kkssdklivr^rkJck 


272. 


mkskf till f ti f s ttvlvl vi iynktqsqsyis thyennkikttatl f lhgyggserse 
t fmvkqalnkrivtne vi t arvs segkvy f dkklsedaanpivkve f kdnkngnf kenayw 
ikevlsqlksqfgiqqfnfvghsmgnms fafymknygddrhlpqlkkeviiiagvyngi In 
mnenvneiivdkqgkpsrinnaayTx^ 

ssqs lqyllrgs tJcsyqemicf kgakaqhsqlhenkdvaneiiqf lwet 


273. 


mkigidaggtlikivqehrinTxyyrtel ttniqkvidwlnneei e tiki tggnagviadq 
ihhspeifvefdasskgleilldeqgaqiehyifanvgtgtsfhy^^ 
ggmiqglgyllsni tdykel tul aqagdrdaidlkvkiiiykdteppipgdl taanfgnvl 
hhldnqftsanklasaigvvgevittmaittarev^^ 
tvlrgfkpyyiengafsgalgalyl 
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274. 


mtlxmhfaytfeerptpiawlckpdgtrleriadfslclggtfkftavntlhfdlplqyfa 
edtkqiernkvvdlvkiikylidyryngy^ 

kaanei ellgs t^pQmmnkilsvyaplwklghvdgkiidvkrel tgsnt tvnalidnics 
lfdavaiyiminrtlsfyhXdnvgt^^ 

1 tiqsvnpagssyiedf syfmspfkrdnnrnvlqhsdymsdelch^ j 
agelskqyaailkehsqedfrlaqlsatlqxlnervolvXp3ca^i(Ugtlatoflcitvp j 
kssyylinujnidgsft^ikfnnkqydip^ 
aiianlrvvytrssegdyeeedtktueekyiaekyld^ 

svi rsmnaknf lseklynerelyvf esvwteenhtdaqelyd^vkq^ceqkkinr ti tv 

dl vnf iqsldhkddwdklnvgdkvvf qnki fntkikayi t emqldf qtnqvki ti sdi f d 

ykdldtiiaQklaqttstssqvdfhkqqireqtgritdmtrliegewdankkrvmagnet 

vdigshgvkvlskenpnefvimvggviamtrdngetfktgitpeglnaeml igkmivget 

ltfenesgtvkfdXdglyvnslainilvsndgeedyfd3a)cremsena3c(iqtdrrtaeey^ 

evsqtiseatdvrnivdnaadilqaafadgvitdvekrlisetlaqlekenrefedlunl 

alnhpyiteedtielnnsiveyss^etl^sinesvsdJaoitpqeseeinqniinfree 

i)^lslveeiiertknaqlqatleeakdyttrvrddi)alelkdl^ 

qdnifc^aeleaiktwlvt^eyqditnryssmsantdlkseslcldltXsyktldtsfii 

dfvkyidemt^ndriadetekvnykkkydtl^^ 

Igdf taiatelqnd£qdvkdnwaef kqt ties fkdgivteaekar lrvqldmldresmdi 
eeryksllanqytntdiknrl tasrspylsvhaslrkvieqiiadgkvdesektlannsl 
ntynttltayBktiqealnUsqiissdvas)dcveefngvitti8sdvdtdkkqrdgavi 
tyyysgvptlsndpakswttmdlkdlMkdi^^ 

vss lkqataiaqdtadnkrrvfvtqpippydqydmwtqgsqgdiyvcgtaratgs fvssdw 

vkask^ddtr^m3cqaakdledy3cvkint)cdfkdGbadgvs tfkte wkdfkdgi vteaektr 

lrvql<Uldresq^eezynsifnsqyadtqvktsisnarstyimsltklrntiqtvied 

gkvtptekttanqtltaynnaltsysaaiqealxisinskviaqkeat^ 

tni tdiqkgvdgaie tfyysgvp tltnipasywttaskxeahlgdlyldtatgvayrflk 

kgtteptyywspisdqiitdalnraktaqdtadgkrr^rtro 

ilvcktpkakggiysisdwvkaskytddtvan^ 

ktrvvnafddrvisisesssikgqlallnhekdrl 

nintklsdlstt^nsaivdnkivdaesksvtskfelykasvneyqiaf dnalnfliirexa 

ssqakdrldewkrtefst<^dgiiervagakfdskwtdtrarnt^ 

111ns esrsdganttths firyyltrpletgktytlkasvl ttderqsgqisvypyspng 

are tvndkdgki tyt ftaqtes tqf 1 iykdvagqsdvdlnvti ekailvegnkvt gwspa 

peetssalrdyntrissaetf ieknkekisqiatksdvdaslskvaty^t^yuvssgtny ! 
qiplqeyngs f f tdny tyewaknns lssnnvatai fvskgsimgyelvel drums ktgan | 
prfvldskgxpsistfspqsttqdisviytkylgsasa 

taeteyrmillnsdf ssgwegwinvdpqysivdknt fgitlpdai tnknkkyntvkmtyn 
kntnypsvf snf isvgkgqevai gehl tl tcyay ipssskgkl tgniyi e f agyyekdqk 
snpmi ar he i Ip kdf eynkwf rmtas taips txis eg kkinyi rac Irydgknqsvnns ai 
f yyalpqlergskp tews 1 sr Idvf s teqlaaM alnpes vdi iarni dfn tdsinkiyns 
ngtlnisgdtltisnimssneviinpkgf tlkkdgwkfto 
nnikatdpaakskynyirMepgimgyytintgvynfavqhkqllevim 

1 vnlrrvl \c l rnnHaflffrcrleRlclvi "5 "FlcHct*<rrtt"t"1 Virroi wHCRRim/v/nf^ 1ri rfl rralrl mjr\ 

pnnlpdf felqagiaygennsidgffrirmaratdtpnaev 


275. 


mynvtqha tyk tknkre tavl igvhaqtdrqf n f e s tmeeldalsqtcqlnvkgqi tqnr 
eqfdhkyyvgkgkideiksfiefbdi<3hnrm^^ 

i falrarsregklqvelaqldyl lpr lhghgks 1 sr Igggi gtrgpge tkl emdrrhi r t 
nnneikhql ktvvdhreryxnkx-eqnqv^qialvgytnagksswfnvlanee f 
atldpktrqiqvnegfnliisdtvgf iq]d.pttilvaafkstle 
eyrtqidtvnqiindldmdidpqvvi fnkkdl cneqmdvpVsks ahvfvs s rdendkqkv 
knlviqeiknslspyeei vdsadadrlyf lkqh.tlvtel i f de tqas yr ikg fkkl 


276. 


ipntiivndilsyligafpsgliigklffkkd^ 

ifkgfitvffplwfpvhadgvistff tnglivglfailglivypiylkfnggkavatsagv 
vlgvnpilllilaiiffsvlMflc^lssiiaaiscvigsiiilidyillavsgivsiil 
iirhksnivri fkgeepkikwm 


277. 


mmnhseal teqvf s f aselyaygvrewi spgsr s tplal vf eahpniktwihpdersaa 
f f al glikgs ekpvai lc t sgtaaanytpaiaesqisrlp 1 wl tsdrphel rsvgapqa 
ijiqvinafsnyvnfqfdlpiadgsehtidtinyqinqiasqylygplirgpihfo 
pdldrvdll tsvtktlphyqksisvddikdilqe3aiglii vgdraqhqavdqil tys tiyd 
Ipi ladp 1 sqlrkekhpnvi t tydllyraglnl evdyvi rvgkpvis Wclnqvlkktday 
qiivqmidqic^f^tppliisyeisarLdffrsl 

ylkhatdeaayvgs liqkl tkedtl f vgnsinpirdvdnll f dseasvyanrgangidgw 
stolgmaahknvtlligdlsfyhdimgllm^ 

tkyf erl fgtp tglnf ey tallydf t f krf dnJL tdfkyaelskmgshmyevi tnrdenlh. 
qhqnlyqkl seivnvtl 


278. 


niakkfnyklpsmvaltlfgtaftahqanaaeqpqnqsn^ 

qsttnvsgtqtyqdptqvqpkqdtqsttydasldemstyneissnqkqqslstddaiiqnq 
tosvtknqqeetndltqedktstdtaqlqetqsvakeaekdlgananneqqdkkmtasqp 
senqaletqtasndnesqqksqqvtseqnetatpkvsntnasgiTif dyddedddss tdhl 
epi slnnvnafcskqt tsykykepaqrvttntvkke tasnqatidtkqf tpf sataqpr tv 
ysvssqkts slpkytpkvnssiiiuyi rkJmmkaprieedytsyfpkygyrngvgrpegiv 
vhdtandns tidgeiafmkrnytnafvha fvdgnriietaptdylswgagpygnqrfinv 
eivhthdyds f arsmnnyadyaa tql qyynlkpds aendgrgtvwttiaai snf lgg tdha 
dphqyl r shnysyae lydJL iyekyliktkqvapwgtts tkpsqpskpsggtnnkl tvs an 
rgvaqikpt^glyttvydskgnktdqvqktlsvtkta^ 

kqgdwyn takap vJcvnq tynvkags t ly tvpwg tpkqva s kvs gt gnq t fka tkqqqi d 
katylyg tvngksgwiskyyl ttaskpsnptkps tnnql tvtnnsgvaqinakosglytt 
vydtJcg*ttnqiqrtlsv1:kaatlgdWc£ylvgdyntg^ 

nqtynvkpgvkihtvpwgtynqvagtvsgkgdqtfkatkqqqid3catylygtvngksgwi 
skyyl tapskvqals tqs tpapkqvkps tqtvnqiaqvkannsgirasvydk t aks gtky 
anjrtflinkqrtqgnnt^llqdgtsntplgwvnindvttqiiigkqtqsLgkysvkptnn 
glysiawgtknqqllapntlanqafnaskavyvgkdlylygt^rnnrtgwiaakdliqnst 
daqs tpynyt fvinns ksyf ymdp tkanrys lkpyyeqt f tvikqkningvkwyygqlld 
gkyvwiks t dl vkekikyaytgrntlnnaini qs r lkykpqvqnep lkwsnanysqi knam 
dtkrlandsslkyqflrldqpqylsaqalnkllkgkgvlenqgaafsqaarkyglneiyl 
ishalvetgngtsqlakggdvskgkftt^t^hkyhnvtgigaf<toalvdgikyaknagw 
t svs kai i ggakf i grisyvkagqntaylarirwnpanpgt^Q^ tdinv/anvnaqvlkqf yd 
kigevgkvfeiptyk 
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279. 


vafefrlp<UgegihegeivkwfiJcagdtieeddvlaevqxid)csvveipspvsgtveevl 
vdegtvavvgdvivXidapdaeemqfXghgddedskkeekegegpvqeeasstQBqekte 
vdesktvkatnpsvr fcyarengroikavngsgkngri tXedidaylnggss eegsntsaas 
estsscfcrvmasatqalpegdfpettekipamrkaiaka^ 

wdhrkkfkeiaaeqgtkl tf lpywkalvsalkkypalntsfneeagevvhkhywnigia 
adtdkgllvpwkhadrksifelsdGlnelavlcardgklt^eemkgatctianigsagOT 
w£ tpvinhpevai lgigriaqkpivkdgeivaapvlal s Is fdhrqidga tgqnamnhxk 

rllnnpelllmeg * 




280. 


nine tdei sqiynKnixps 1 sgx axvsp i vnr as x ggvijxvttexuiiAxxviivvAuvi4.j\wi.jf 

nqmleedeevkypilh<lkinnhxpilt(U^ 

mrirqnldrivknqgnqkklsdaiv1:vrndm^ 

epnsv\remimqisrlinrideavererilteltgfvsaeadalliaesvmgqidfliakary 
artikgtJcptfkedrtlylpnafhplldkdtvvantaefiddvetviitgpntggktvtl 
ktlgliivxnaqsglliptldg^qlsifenvyccttg^ 
adqnslilfidelgagtdpsegaalamsildyvxTagslvmat 

agVQravQCJ.spuyx±Xa<vivi^y^ &ii&i.u-LaAJSj.y xo^ilx m ^ra./vuui^-^ mo^qi 
Ieqns)cnrdqqrieldrlvreaqgt^dalsJcqyqqyqnyetslmd 
eadeilkelrnlr<^gaevkehelidkkkqlddqyevksikqhvqkW^tihtgdevk 
vasygqfcgevlelvgxieeavvqmgiikmlcxpie^ 

ldlrgyryeealnel dqyl dqavl snyeqvyi ihgkgtgal qXgvqqhlkkhks vrgf rg 

gmpseggfovtvaelk 


281. 


msffkrlkdkfssknedcttqkdldesvdsnvi^ 

f dedgl i siedf eeieaqkigakfkagleksrqnf qeqlnnliaryrkvdedf f ealeem 
1 i tadvgfn tvmkl tdelr teaqrrniqe tedlrevi veki veiyhqeddhseaxnniedg 
rlnvixmvgvngvgktttigklayxyqqegWcv^ 

V SCTIiSM ^ *-^jp arl V Vy l4Cl l.IIClfl Ml >SJLl,V\.l-i.J»AK.Vl.l.C^A i>4UJU91t xmiiCX\*j\iuxkA VMixuAyMw 

pheal Icldattgqnal soars f keytnvsgivl tkldgtakggi vial rnelhip vkyv 
glgekmddlqpf spesyvygl f admieqnedipeelsxns sves eegn 


282. 


mkrnwkeavayqvyprsfndsngdgigdlpgliekadyleiU 
ngydi sdykgimsef gtmndf dql Issihqiginklildlvviilitsdehpwf ieskBsktn 
akrdwyiwadpkpdgseprmwesi fugs twe fdes tkqyyfhl fskkqpdlnwesnpdvrq 
avf emnmwwf ekgidgf rvdai thikknf eagdlpvpdgkkf apa f dvdmnqpgiqewlq 
emkdks 1 s rydimt^eangvtpndaeewvgeenglcfniiii fqf ehlglws tgdtkf dvks 
y KqVxniwqitqx ^lvywua x x x ciuio^ipa x v s» i»wy wunny wjr coo ww* *-~*jr *• H*dy 

iyqgqeigmtnypf es ies fadvavkteyqivJOceggdvnqlldkykmenrdnartpmqw 

rmsixnagfttgkpwxOwixpnytexnvkq^ 

vdaenkqv^ayt^fkimtvlivanlbaevseliilpfeldi^ 

ikpyesfwei 


283. 


lshrkl fps i fhlyqqdrildehiaiigigrrdynneqfrdqvkas iqtyvkdtdridefm 
txiviVhktdvsdkesyxisllqfs 

qt tgfkrlvi ekp fgsdlks aes Innqirr s fkeeeiyridhy Igkdmvqni evlr f ana 
mf eplwiinkyisixLqv^ssevlgvedi^jgyyessg 

nsedi raekvkvlks Irqlkpeevkknf vrgqydqgni dgkqvksyreedrvakds vtp t 
f vsgkl tidnf rwagvp tVir tgtanksktiqvvvefkevpmilyye Wnl ldsnl lvin 
iqpnegislkxiiakkni qgidtepvqlsyamsaqdknmtvdayenllf dcUcgdatnf th 
weelkstwkfvdaiqdqwmvepcfpnyBagtxigplesdlllsrdgQhwwddih. 


284. 


mi kknkeelndmeylvtqengtepp f qneywnhf ekgiyvdklsgkpl f tsedkf esncg 
wps f skalnddeivelvflks f gmi rtevrsekanshlghTrfiadgpkekgglrycinsaai 
qf ipydkleelgygdl iklifkk 


285. 


lkkJ-afaitaasgaaavlsIxhdaeastqhkvqsgeslwtiaqqyntsviesi ' 
nwf pgqvinvggs asqntssntssss as sntwages Ini i ankygvs vdalmqanblrig 
ylimpnqil bipnggsgsgsggtatqtsgiiytspsfnhqn 1 ytegqctwyvf dkrsqagk • 
pi s tyws daky\rasnaandgyqvdntpsvgaimqE tpgpyghvayveringdgsilisem 
nyangpynmnyrtipas evs syaf ih 


286. 


mariatklgypesrxsfvtnt^iei^llmeayp^ 

tmcleeakyotleeiyvakxdsslp fkgiaaaiiats f lylqggrlvdii tavlagtigyl 
woi Idrklhnq'f i pef J g^l vi g'i i ghafvpsgdlati.iiaavinpivpgvlitnai 
qcnfgghnOinfttOcslealvtafgigagvssililv 


287. 


mte f dl s tr egrwklif gs v^vkgtkp ttknemtdlqs thkn f 1 f e i ee vgdknl typvl i 
idqyqtagl f s f stslnknekgijamsrllesvekhydngielefn tlhqllrtlqdkmnq 
naagvdvsgkwf f dryspvthi kavghadvtygl ai enhtvtrkel tiqakvt tlcpcsk 
eiseysannqr^ivtvkayldkimdvidditokildamea^ 
rayenprfvedlirliaadlvefdwiegfdiecrneesihqhdafarlkyrk 


288. 


vqkkyi taiigttalsalas thaqaatthtvksgesvwsishkygis laklkslngltsn 
x l ipnqv XJCVSgs s s x a u s cnsg tvytv Jtag as x j»5 xaaiwy y t »j4 A - ul H" | u -nmyiA x 
pgqklkvsgkatsssrakasgssgrtatytvkygdsl^ 

f iypgqklkvpggss sssssnntrsnggyysp tf nhqnlytwgqctwlivlxirraeigkgi 
g tywwaaimwdnasaadgytidyrp tvgs iaqtdagyygbvaf vervnsdgs i lvsemnw 
saapgimt^tipayqyrnykfih • • 


289. 


VLAAaLT iTYn f ViiW"!! Lfl TTW fl 1 " V VI i in g iLlvJ -- LLiy * uu uo\ju>Ai k*fc micomvuuc o 

idf viilsdf qy fnraiidreggvgkes tii tsqiydkqkdskf ipvfldi Idngkpslpt 

fcntrfaidmtdieldiekieeiarkihdkplfekprlgkvpdynariq^ 

sksynetrafeeal<Uiyktleniensveeyrikd(iljntlkevfdt^ 

f rel iiehyorc Iklteeef enpmtri f nyf s £ lilvsesl ssganef lkdllnakfhfs 

rreanyyilslypqvlsklcy^yTitnvkkmlae^ 

hsvyetwhgvllysx^^leqqtinilinkfrskkyldqfdflfgssqrevfenydkiks 
tqeiptifnfidkeeigsy 


290. 


mhylkkvtlylsllilvsgcgdskQteikqnfnknanvyptto^ 
d(ikgtwiirsemtJcqpkgkimtekgmvlhnuax^ 

ypikmvnLLkiiptqkindnklknGienfkffvqygs fknsddykegdieynpnapnysaq ! 

yhlsnddyixikqlrkrytxiktkktprlliiirgagdpkgssvgy^ 

dsinfnpskgksl 


291. 


vkhskklllcis f Hi t f f iggcgfmnkddgketeikqniiikiid^ 
y^eefdkddkgt^vhskinv-iepkgknmesrgravlf 
rpiimkkkypvkmkimkiiptkpisndklkkeien 
nvpsysakyqlsnneynvqqlrkrydipUckvpklllkgdgdlkgss^ 
keenly ftdsvl f spsednes 
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292. 


mzylkkvtiyislUlvsgcgngketeikqnfnkmld^ 
kdkgtwivgstmtiapkgkymesrgmflyinrntrttk^^ 
ypvtanehnkiiptkpipndklkkeienfkf fvqygd 
yqlsnndynvkqlrkx^^ptnqapklllkgdgdlk^ 
dgvqf tpsedses 


293. 


mkhsskiivfvsfliltifiggcgfinkedskeaeikqnfn^^ 

yrdee t dkddkgtwi inskmivepkgeemeargmvlrinrntrtakgn fiikri tennkg 

ipdvkdkkypvkmehnkiiptkqikd^ 

nvpsysaqyqlnnydnnvkqlrkrydiptoqapklllkgtgdlkgesvgykhleftfv^n 
kkeniyftdsinfnpsrgn 


294. 


mrylkkvtiyi sll il ti f iggcgf inkedsksteikqnf nkmlnvyp tknledfydkeg 

v-/^oq ■P/^VfTfl V/"Y"t"ti/4 1 ygoTTi t* let m tVcrlci Tn t"QT*f i inwl \ri T^yn t* y K aVrrwf 1 {Hoi lcrlf^n *zct 

LLUC«kV>ny»UVy UWA A<*» PCim»m<I^AiVfA-LmLB.LlJUlvJ.y l n r ill, r, VOJv^Jf Jv< t\ll i«»y 

rpienekkypvtannhnki fptkpisddklkkeienfkf f vqygdfknlkdykdgeisynp 
nvp sys aqyqlnnndnnvkql r krydip Cnqapklllkgdgdlkgssvgsknlef tfven 
keen! f £ tdavqf tp seddes 


295. 


raktykpyrhqlrrsl fasti fpvfmvndiglisfyaiyiwvehrtih(^tyqtqtelqri 

dkh£ht Fvtqqqkqwrhvdl shp tdi tkmkrql Ikqvhqqpai lyydlkgssqs f tmnye 

qldttkmyliskyri dfkddty i lkiyms s tpl lkniXknsgqsalivdsydtvlytndd 

rfsigqkyqppqfgfmeslklnshliaMiiykdihetiGdgiallvvingw 

"yi s adrraakrqsedi eai vrki ddaknrhlgsyeplkkhseleeinnyiydl f esneql i 

qsieqterrlrdiqlkeiejrqfqphflfiitmqtiqyliplspkvaq^vigqlsg^rysl 

rt^htvklaeelsyiqqyvaAqiiirfdd^qlyiaapedy^^ 

hgrgseplki tirirl tkrklhilvhdngigmspshl ervrqs lhhdvf dt thlglnhlh 

nraiiqygtyarlhi f sr shqgtlmcyqiplv 


296. 


vddvtkygpvdgcipi ts teeipf dkkre f dpnlapgtekvvqkgepgtktit tpttknpl 
tgelcvgegeptekitkqpvdeivliy^eeiktgliXdefdpnapkgsqttqpgkpgvJmpd 

tgewtppvddvtkygpvdgdpi ts teeip f dkkref dpnlapgtekwqkgepgtktit i 

tpttknpl tgekvgegep teki tkqpvdeivbyggeeikpghkdef dpnapkgsqedvpg i 

kpgvknpd tgevvtppvddvtkygpvdgdxi ts teeipf dkkref dpnl apg tekwqkg ! 

epgtkti t tpttknpl tgekvgegep teki tkqpvdei teyggeeikpgnkdef dpnapk 

gs qedvpgkpgvlmpdtgevvtppvdcivtkygpvdgdp i ts teeip f dkkref dpnlapg 

tekwqkgepgtkti ttp ttknpl tgekvgegep teki tkqpvdelvhyggeei ktghkd 

e f dpi^kgsqttqpgkpgvknpdtgevvl^pvddvtJc/gpvdgdpi tsteeipf dkkre 

fdpnlapgtekvvqkgepgtJctattpttknpltgek^egepte)^ 

eikpghkde fdpnap legs qadvpgkp gvknpd tge wtpp vddvtkygpvdgds i ts tee 

ipf dkkref dpiilapgtekvvqkgepglzkt^ttpttknp 

eivhyggeqipqgh^efcfciiapvdsktevpgkpgvknpdt^ew 

ds its teeipf dkkref dpnlapgtekvvqkgepgtktittp ttknpl tgekvgegkste 

kvtkqpvdeiveygpt^aepgkpaepgkpaepgkpaepgtpaepg^aepgtpaepgkpa 

epg)cpaepgkpaepgkpaepgtpaepgt^aepgkpaepgtpaepgkpaepgtpaepgkpa 

esgltpvepgt^aqsgapeqpnrsTnh.stdnknqlpdtgenrqanegtlvg3llaivgslfi 

fgrrkkgnek 


297. 


atgaataaacagatttttgtcttatattttaatattttcttgatttttttaggtatcggt 
ttagtaataccagtcttgcctgtttatttaaaagatttgggattaactggtagtgattta 
ggattactagttgctgcttttgcgttatctcaaatgattatatcgccgtttggtggtacg 
ctagctgacaaattagggaagaaattaattatatgtataggattaattttgttttcagtg 
tcagaatttatgtttgcagttggccacaatttttcggtattgatgttatcgagagtgatt 
ggtggtatgagtgctggtatggtaatgcctggtgtgacaggtttaatagctgacatttca 
ccaagccatcaaaaagcaaaaaactttggctacatgtcagcgattatcaattctggattc 
attttaggaccagggattggtggatttatggcagaagtttcacatcgtatgccattttac 
.tttgcaggagcattaggtattctagcatttataatgtcaattgtattgattcacgatccg 
aaaaagtctacgacaagtggtttccaaaagttagagccacaattgctaacgaaaattaac 
tggaaagtgtttattacaccagttattttaacactbgtattatcgtttggtttatctgca 
1 1 tgaaaca t tgta tt cac ta tacacagc tgacaaggtaaat t at tcacctaaagata 1 1 
tcgattgctattacgggtggcggrtatatttggggcacttttccaaatctatttcttcgat 
aaatttatgaagtatttctcagagtte^tcatttatagcttggtcattattatattcagtt 
gttgtcttaatattattagtttttgctaatgactattggtcaataatgttaatcagtttt 
gttgtcttcataggttttgatatgatacgaccagccattacaaattatttttctaatatt 

gc t«yy cty aoay^Laay y u. i» L.yvayy^yauLyaactCyaCatuU^wiyL.atyyy uaa u 

ttcataggtcctttaatcgcaggtgcgttatttgatgtacacattgaagcaccaatttat 
atggctataggtgtttcattagcaggtgttgttattgttttaattgaaaagcaacataga 
gcaaaattgaaagaacaaaatatg 


298. 


atgctattttatttatttcattttacaatcagctttatatcaacagtacttttctctatc 
attttcaatgcacccaaacgcctcttagtagcatgtggatttgtgggtgccattgcatgg 
acgatttaccaattaacggtagatttagagtttggaaaagttggcgcttcatttttggga 
agcttaattttaggcttaatgagtcatactatgagtcgcagatataaacgaccggtaatt 
atattcatagtgccaggcattataccattagtacctggtggtgcagcttatcaagcgact 
cgttttttagtatcaaatgattatacaagtgctgtaaatacatttttagaagttacactg 
atttcaggtgcgattgctttcggtatattagtttctgaaattctatattacctatacaca 
cgtatcaaacaactgtatggtaaaatcaaaggtaagacatataaaaaatcttacaacatg 

aataatagagtt i 
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299. 


atgataaatgcagtagtaatagcagtaattttaatgattatgctatgtttatgtcgatta 
aacgtogttataagcttatttatcagtgcgctagttggtggcttaatttcaggcatgagc 
at tgaaaaagt tataaa tgtat t tgggaaaaatata£tcga tggtgc tgaggtagca t ta 
agctatgctttattaggtggatttgcagcattaatttcatacagtggtatcacagactat 
t tagtaggaaaaat tataaa tgcaattcacgctgaaaa tag tcgatggtcaagagttaaa 
gtcaaagtgacaataatcattgcattattagctatgagtatcatgagtcaaaacttaatt 
cctgtacatattgcattcattccaattgtcatcccaccattgttaagtctgtttaatgac 
ttaaaaatagatagacgtttaatcggtttgattatcggttttggtttatgtttcccgtat 
gtgttattaccatatggattcggtcaaattttccagcaaattattcaaagtggctttgca 
aaggcaaatcacccaattgagtttaatatgatttggaaagcaatgcttattccttcaatg 
gggtatattgttggcttacttatcggtttatatgtatatcgtaaaccacgtgaatatgaa 
acacgtaaaatttcagatagtgacaatgttacagagttaaaaccatafcatcttaatagta 
acaattgtagcaatactagctacatttttagtacaaacatttacagattcaatgattttt 
ggtgcactggcaggggtactcgtattctttatttcacgtgcatataattggtatgaatta 
ga tgc taagt t tg ttgaaggtat taaaat tatggct tatat tggtgtagttatt t taaca 
gcaaatggatttgctggtgtaatgaatgctactggtgatatagatgaattagttaaaact 
ttaacaagtattactggtgataataaattatttagcattatcatgatgtatgtgataggt 
ttaattgtcactttaggtattggatcatcatttgcaacaattcctattatcgcatcatta 
t tea t tec ttt tggagcg tcaat tggac tagatacaatggcattaat cgca ttgattgga 
acagcgagtgcattaggtgactcaggttcgcctgcaagtgattcaacattaggaccaact 
gcgggattaaatgttgatggccaacatgatcatatacgtgatacatgtgtaccaaacttc 
ttgttttataatattcctttaatgattttcggtactattgctgctatggtacta 


300. 


atgaatcataatgttattatcgttattgcattaatcatagttgtcatttctatgttagct 
atgctcattcgcgttgtgctaggcccatcacttgccgatcgtgttgtcgcattagatgcg 
at tggtc ttcaattaatggcagttatagcattat tcagtat tt tattaaatattaaatac 
atgattgtcgttattatgatgattggtatattagcttttttaggtactgcagtattctct 
aaatttatggacaaaggtaaggtgattgaacatgatcaaaatcatactgat 


301. 


gtgaataggaatatcgttaaactagttgtgttcatgctaattttagttgtagcagtagcg 
ggt tgtggtcaaaaaga t ac tgaagagaaaac tgaaa tgacgacaataaaaga tgaat ta 
ggaactgaaaaaattaagaaaaatcctaaacgtgttgttgtattagaatatagttttgct 
gattatttagcagcattagatatgaaacctgttggtattgcagatgatggcagcactaaa 
aatataacaaagtcagrtaagagataagattggggcatatgaatcggttggatctagaccg 
caaccgaatatggaagtgataagtaaattaaaaccggat t tgatcattgcagatgt tagc 
agacataagaaaatcaaatcagaattgagcaaaattgctccgacaatcatgttagttagc 
ggtacgggagattataatgcaaatattgaagcatttaaaacagtcgctaaagcagtaggc 
aaagagaaagaaggcgagaagcgtctggaaaagcatgataaaatattagcggagattaga 
aagaaaattgaacagagtacgttaaaatctgcatttgcattcggtatctcaagagcaggt 
atgtttattaataatgaagatacatttatgggacaattcttaattaaaatgggtattcaa 
cctgaagtcacaaaagacaaaactacgcatgttggtgaacgcaagggtggtccttatata 
tatttaaataatgaagaacttgccaatatcaatccaaaagttatgattttagccactgac 
ggaaaaacggacaaaaatagaacgaaattcattgatcctgcagtttggaaatcattaaaa 
gctgtgaaagataacaaagtttatgacgttgaccgaaataagtggttgaaatcaaggggg 
attatcgcaagtgaaagtatggcagaagatttagaaaaaattgcagaaaaagcaaaa 


302. 


atgactggagaacaatttactcaaattaaacgtccagtaagtagattaactgaaaaagtt 
ctaggttggttatgttgggtgatgttattagtgcttactgtcattacgatgtttatagca 
cttgtttcattcagtaataacacatcgattgctaatcttgaaaatacattaaacaataat 
gcattta tccagcaattattagctggaaatggc tataatacaacacaatt tgtaatatgg 
ttacaaaatggtatatgggctattatcgtttactttattgtttgtttgttgatttcattt 
ttagctctcatatctatgaatataagaatcttgtcaggtttcttattcttaatatcagca 
attgtaacgattcctttagttttacttatcgttactttaatcattccgatattattcttt 
attattgcgatgatgctatttataagaaaagataaagttgaaatggttigcgccacaatat 
tatgaagagtataacggaccgatttatgattatcgtgaacctgtgtatgagcgcccccaa 
ccgaaagatgattattatgatgtgcctaaatatgaaaaagaattggataaatcaaatact 
gtatatgatcaagaacaggaaagagataaatatgatcaatttcctaaacgtgcagttgaa 
agtgaatataatcatgatgagcgcactgaggaagaaccatcagtattatccagacaggct 
aaatacaaacaaaaaagtactgaagaactaggtattgaagatgatggttattatgcagaa 
cc tgaagt tga tccaaaagaat tgaaagcacaacaaaagcgagaaaaagc tgaaa ttaaa 
gctaagaaaaaagaaaaacgtaaagcttataaccaacgaatgaaagaacgtaggaaaaat 
caacctagcgcagttagticaacgtcgaatgaattttgaagagcgacgtcaaatttacaac 
aatga ta 1 1 tc tgaagaacgcaat tcaagtgaag t taaggacaaaaaagagcaagaa 


303. 


gtggaaaa tacaattaatgaaagtgaaaaga ana aacgatt t aaa t taaaaatgccaggt 
gcattta tgattttattcattttaacggttgttgcagttatagcaacatgggttattcct 
gctggtgcatattctaaactttcttacgaaccttcatcccaagaactaaagatagttaac 
cctcataaccaagtgaaaaaggttccgggtacgcaacaggaactagacaaaatgggggtt 
aaaattaagattgaacaatttaaatcaggtgcaattaataagccggtatcaattccgaat 
acttatgaaagattaaagcaacatccagctggaccagaacaaataacaagtagcatggtt 
gaaggtacgatagaagcggtcgatatcatggtattcattcttgtactagggggacttatt 
ggcgtagttcaagccagtggttcttttgaatcgggattgttagctttaacgaagaaaaca 
aaagggcatgaatttatgctaattgtgtttgtatcaatactaatgattatcggcgggaca 
ttatgtggtattgaagaagaagctgtagcattttatccgattttagtccctatatttata 
gcgttaggatacgattctatcgtttcagttggtgccatattccttgccagctctgtcggt 
agtacat 1 1 tcaac tat taacccgttctcggttgtaat tgee tc taa tgeege tggtaca 
ac ttt tacggatggct tgtat tggagaataggtgc ttgtattgtcggtgcga tttttgtt 
attagttatttatattggtactgtaaaaaaattaaaaacgatcctaaagcgtcatattct 
tatgaagacaaagatgcttttgaacagcaatggtctgtattaaaagatgacgatagtgcc 
catttcactttgcgtaagaagataatccttacattatttgtactaccatttccaattatg 
gtatggggagt ta tgacgcaaggttggtgg ttcccagt tatggc ttcagcatttttaa ta 
tttacaattataataatgtttattgctgggacaggtaaatctggattgggagaaaaagga 
actgtagatgcatttgtcaatggtgcatcaagtttagtaggtgtatctttaattattggt 
t tagc tcgagg ta ttaat t tagtgt tgaa tgaaggtatgatt tcagatacaa tc ttacac 
ttttcatcatctttagttcaacatatgagtggaccattatttatcatcgtattactattt 
attttcttctgtttaggttttatcgtgccatcatcttctggcttagcggtattatcaatg 
cctatctttgcaccactagctgatacagtaggtataccaagattcgtcatcgttacgaca 
tatcaatttggtcaatatgcgatgttattcttagcgccgactggacttgttatggccaca 
ctacaaatgttaaacatgcgatattcacattggttccgatttgtatggccggtagttgct 
1 1 tgtattgat tttcggtggcggagtac taat tacgc aag tac taat tt attca 
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304 . atgagcttttttaaacgcttaaaagataagtttgcaacaaataaagaaaatgaagaagtt 
aaatccttaacagaagaacaaggtcaagacaaattagaagatacacattctgaaggttca 
acgcaggacgcaaa tgat t tagcagaaaatgc tgaagtgaaaaagaagccacgcaagt tg 
agtgaagcggattttgatgacgatggcttaatatcaattgaagattttgaagaaattgaa 
gctcaaaaaatgggtgctaaatttaaagcaggactcgaaaaatctcgtcaaaatttccaa 
gaacaattaaataatttgatagcgagatatcgtaaagtagatgaagacttttttgaagct 
ttagaagaaatgttaatcactgcagacgtcggttttaatacagtgatgacgttaactgaa 
gaattacgtatggaagcacaacgacgtaatattcaagatactgaagatttgcgtgaagtc 
a ttgttgaaaaaa teg tagagat t taccatcaagaagatgataat tcagaagc tatgaac 
ttagaagatggtcgtttaaatgtcattttaatggttggtgtgaatggtgttggtaaaaca 
acaacaattggaaaattagcttaccgatataaaatggaaggtaaaaaagtaatgttagct 
gcgggcgatacttttagagcgggtgctattgatcaattgaaagtttggggcgaacgtgtt 
ggtgtagacgtaattagccaaagtgaaggttctgatccagctgctgttatgtatgatgcg 
attaatgccgctaaaaacaaaggtgttgatattttaatctgtgataccgctggacgttta 
caaaataaaacaaatctaatgcaagaattagaaaaagttaagcgtgtaattaatcgagca 
gtgccagatgcgcctcatgaagcattactatgtttagatgctacaactggtcagaatgcg 
ttgtcacaagctagaaactttaaagaagtaacaaatgttacaggtattgtattaacgaaa 
t tagat ggtacagccaaaggtgg tatcgtattagccattcgtaatgaac tgcacatccca 
gttaaatatgtaggtttaggtgagcaattagatgacttacaaccatttaaccctgaaagt 
tatgtctacggctcattcgctgatatgattgaacaaaatgaagaaataacaacagttgaa 
aatgatcaaattgtaacagaagaaaaggacgataatcatgggtcaaaa 



305. 



gtgttaaaaaagtggctaaattcaaacgtcaaacaattctttgttataactttcattagt 
gtaatattaacgcttattttattttctactcatatctatgattatattgtgaatggtact 
gtttttagcggggctggagatggattcogtcaaacgatgccatttcaaatgtatttgtat 
gaacatctacgtagtttttctagtttatatgatgcatcgtttggattaggtggcgattat 
atgaaaggactatcatattattattcgctgtcacctttaatgtggctaaattttctattc 
attaaaataggagaaacggttggtatatttaatccgacgacaatacatttttggccgaca 
aaccaacttattatggctatgatacgagctatcataacatttgtcgtgaccttctactta 
tttaaaatattacactttaaacgctcagcaaatatgatcgctacgattttatacggcatg 
tcaactgtcgttatatactttaattttacttggtcactttatggaaatttattatattta 
ttgccattatcgattcttggtttggaaagatattttcaacaacgcaaaatcggtattttc 
attgttgcgatagccttaacactatttagcaatttttatttcagttattatcaagctatt 
attataggttgctactatttatatcgactcattttcacttacaaatatgacattgtctx:t 
agaacacaaaaat taa t ttgegtea tat c tgc tacagt 1 1 tgagtgtg t tatcaag tgta 
cttggtttattcactggcatttctgcgtttttggaaaatgacagaaagcaaaatcccaat 
gttgatataccgtttttgacaccacttgattatcattattttttctttagcgatggattt 
tatat tacgatt tcaat tettaefcateg ttgeat tattgtcattcaaac tgta teg t ttt 
tacttttatagacttttcgcaatagtaacatggatattatttataggttcattatcacag 
tatttcgacagtgcttttaatggtttttcatttccagaaaggcgttgggtgtatatctta 
gcactatcatcaagtgctctttgcggattgtttattcaacatttatcaacattaaatatg 
aaatattatttaatcagaacaatacccgtatgcatcatcgcaatactttatgtattacta 
tcaccgacacacccacttgcacttatagtaggtattafccctgctaatagtgcttgccgtt 
attttaaaatttagtttatggcgttataaaaaattaaccgttgcaatattagtattaatc 
gttatgattcaacaaatcgtcattttagataacaacaaaaacatggcaatcaaaccttat 
caacaatcattatcaacgttgaaacaacatgattaccatagtaactatgtaaaccagctt 
ataaaaaagataaatcaaaatgeaacaggctcatttaatcgcattgattatatgtcagac 
tatgcattaaattcaccatttatatatcattataatggcatttcattatattctagtatt 
t ttaatggagacattttaaaa tat tatgacaagacac tccaaattaatatgccaatcgat 
aaaaacagcacttatagattacttggcaatcgtcaaaatttactatcactttggaatgtt 
aatgatcgaattagagtgaatcatgatgacaacttaccatatggatttaaaattaagtct 
gaacacaaagacaataaagttcgttggattcattctaaaaataccatccattatccaagt 
gcacatattacaaataaggtcttttccaataaagaattaaaatctccattagataaagaa 
caagcaatgttgcaagggattgtttctaacaatattaaagatgttaatacacattttaaa 
gccaataaaaatttactatcagattcaacaattaaattaaatagtgcagcctggcaatct 
cctacaaaacatttattacaagttaaacaaaataatggtggtctaactgtacagttgcca 
aaatcagtttctaatcaatttaaagatttgtattttgaaatggatttagaattactttcg 
ceggataaagctcatgatgttaaagtgaatgaatatacacaagaaagaaataaactcact 
tataaatatcgacgcgttgtaacacccgtaacgatacgcattaaagctccagatagaatt 
agattatcattgcctaaaggtaagtatcgagtaaatttaaaagggatatacggegaagat 
tataccacgcttaaagacgcttcaaattcattagaagctgtcaaagttagtaagacaaag 
catggttatactattac taaaaataaaaattcatc tgggtatattgttt tgccaacagca 
tataatcaaggtatgaaagcgacatcagrgtgatcaaagtcttaaagttgaacaagtaaat 
ggtgttatgaccggcattaaagcacctaaaaatataacaaagattcaattgagctatacc 
ccaccatactattatttacttataacaattactatatttggcattatatgtagtattatt 
tteacgagatgggcaagacaaaaa 
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gtgcgtcaattggcacaagcaaaaaagaaatcgacagctaagaaaaaaacaacatcaaaa 
aaaagaacaaattcgaggaaaaagaagaatgataatccgatacgttatgtcatagctatt 
t tag tagt tgtat t aatgg tg ttgggtgt 1 1 tccaa ttaggaataa taggtcg tc taatt 
gacagc t tct t taat tat t 1 at t tgggtacagtagata t t taacat atat t ttag tactc 
ttagcaactggttttattacatactctaaacgtattcctaaaactagacgaacggctggt 
tcgat tgtat tgcaaattgcattgctatttgtatcacagt tagt ttt teat tttaatagt 
ggtatcaaagc tgaaagagaacctg tact ttc ttatg tgta tcag tea taccaacacagt 
catttcccaaattttggtggcggtgtattaggcttttatttattagagttaagcgtacct 
t taatt teat tatttggtgtatgtattattactattt tat tat tatgctcaagtgtt a tt 
ttattaaeaaaccatcaacatcgtgaagttgcaaaagttgcactggaaaatataaaagct 
tggtttggttcatttaatgaaaaaatgtcggaaagaaaccaagaaaaacaattgaagcgt 
gaagaaaaagcaagacttaaagaagaacaaaaggcacgtcaaaatgaacagccacaaata 
aaagatgtgagtgat t ttacggaagtgcc tcaagaaagaga tat tccaatt tatgggcat 
actgaaaatgaaagtaaaagccagagtcaaccaagtcgaaaaaaacgagtgtttgatgca 
gagaatagttcgaataacatcgtaaatcatcatcaagcagateagcaagaaeaattaaca 
gaacaaactcataacagtgttgaaagtgaaaacactattgaagaagctggtgaagttacg 
aatgtatcgtatgttgttccaccgttaactttacttaatcaacctgcaaaacaaaaagca 
acatctaaagctgaagtgcaacgtaaaggacaagtactagagaatacattaaaagatttt 
ggggtaaatgcaaaagtgacacaaattaaaattggtcctgcagtaactcaatatgaaatt 
caaccagctcaaggggttaaagtgagtaaaattgtaaacttgcataatgatattgcatta 
gctttagcagcaaaagatgttagaatcgaagcgccaatacctggtcgttctgcagtaggt 
attgaagtgccaaatgagaaaatttcattagtttcactaaaagaagttttagatgaaaaa 
ttcccgtctaataataaactagaagttggattaggaagagatatatcaggtgatccaatt 
actgttccactaaatgaaatgccacacttattggtggcaggatcgacgggtagtggtaaa 
tctgtttgtataaatggtattattacaagtattttattaaatgctaagccgcatgaagtt 
aaacttatgttaatcgatccgaaaatggttgaactaaatgtttataacggaattccacac 
t tat taat tccggttgttacaaa tec tcataaagc tgetcaage tttagaaaaaattgta 

y k*. w»y C*y o. v-y y cioiay i* t i^y aui. u. u\*^>aai>au L»s>Civ»i^cicw.» uiyaauwa i> uaaay y 

tataacgaattaatccgtaagcaaaatcaagaattagatgagaagcaaccagaattacct 
tatatcgttgttattgtagatgagcttgcagatttaatgatggtagctggtaaagaagtt 
gaaaatgcgattcaacgtattacacaaatggcacgtgcagcaggtatacatttaattgta 
gcgacacaaagaccttctgtggatgtaattacaggtatcattaaaaataatattccatct 
agaatagcttttgctgtgagttctcaaacagattcaagaactattattggtactggcggc 
gcagaaaagttacttggtaaaggtgacatgt-tatacgttggaaatggtgactcatcacaa 
acacgtattcaaggggcgtttttaagtgaccaagaggtgcaagatgttgtaaattatgta 
gtagaacaacaacaggcaaattatgtaaaagaaatggaaccagatgcaccagtggataaa 
tcggaaatgaaaagtgaagatgctttatatgatgaagrcgtatttgtttgttgttgaacaa 
caaaaggcaafftacatcattgttacaacgccaatttagaattggttataatagagcatct 
aggttgatggatgatttagaacgcaatcaggtaatcggtccacaaaaaggaagcaagcct 
agacaagttttaatagatcttaataatgacgaggtg 


307. 


atggctgaaaaattacaaagggaactgagcaatcgccacatacaattaattgcaattggc 
ggtgcaattggtacaggcttattcttaggtgctggtcaaacgattgcattaaccggccct 
tcaattctattaacatacatcattataggatttatgttatttatgtttatgcgaggttta 
ggagaaatcattatacagaatactgaatttaaatctttcgcagatgtaaccaatacatat 
attgggccttttgcaggatttgttaccggatggacatactggttctgttggattattaca 
ggtatggctgaagtaacggctgtggcaaaatatgttagcttttggttcccagaaattcca 
aactggataagtgcactattttgtgtactgttattaatgtcattcaacctacttagcgca 
agac 1 1 1 teggagaat tagaat t ttgg ttctc tatcattaaaatagegacaattattggt 
tt^at^^agttggtttx;gtcatgattctatttgcattt»aaactcaattcgggcatgcc 
agtttc^caaatctatatgaaca<Kfgcatatlu:gctaaag9^:gcttctggattctttatg 
tctttccaaatggcactattctcatttgtaggaattgaaatgattggtgttacagctggg 
gaaacaaaagatccagttaaaacaattccaaaagcaattaacagtgtacccattagaatt 
ttaatattttacgttggggcgttagcggttatcatgtctattatcccttggcagcaagtt 
gatcctgataacagtccattcgtaaaattattcgcattgatcggaattccgtttgctgcg 
ggcttgattaattttgtagtattaaccgctgctgcttcatcatgtaacagtggtatattc 
tcaaatagccy-tatgcttttcggtttatcaagtcaacaacaagcacctccgaacttttct 
aagacgaataaatatggcgttccacatgttgcaatctttgcttcatcagcattattactt 
gtggcagcattactaaactatattttcccagatgcgacaaaagtatttacgtatgtgact 
accatctctacagtgttatttttagttgtatg^gg tc tgat tatcattgeatatatcaat 
t^tay^cy^aaaacccagatctacataaaaatgctacgtacaaactattaggtggcaaa 
tatatgggctacttaatatttgtattcttcatttttgtgttcgggttattatttattaat 
gttgatacaagacgtgcaatttattttattccgatttggtttatacttttagcatttatg 
tac t taagat a taaacg t atege tgc taaa tcaaa t aaa 



atgaatttgttaaagaaaaataaatatagtattaggaagtataaagtaggcatattctct 
actt taatcggaacagttt tat tact ttcaaacccaaatggtgcacaagcc ttaactacg 
gataataatgtacaaagcgatactaatcaagcaacacctgtaaattcacaagataaagat 
gttgctaataatagaggtttagcaaatagtgcgcagaatacacctaatcaatctgcaaca 
accaatcaagcaacgaatcaagcattggttaatcataataatggtagtatagtaaatcaa 
gctacgccaacatcagtgcaatcaagtacgccttcagcacaaaacaataatcatacagat 
ggcaatacaacagcaactgagacagtgtcaaacgctaataataatgatgtagtgtcgaat 
aataccgcat taaatgtaccaac taaaacaaatgaaaa tggt tcaggaggacatc taact 
ttaaaggaaattcaagaagatgttcgtcattcttcaaataaaccagagctagttgcaatt 
gc tgaaccagcatc taatagaccgaaaaagagaag tagacg tgcggcaccggcagatcc t 
aatgcaactccagcagatccagcggctgcagcggtaggaaacggtggtgaaccagttgca 
attacagcgccatatacgccaacaactgatcctaatgccaataatgcaggacaaaatgca 
cc taacgaag tgctgtcatttga tgacaa tggtat tagaccaag taccaaccgttctgtg 
ccaacagtaaacgttgttaataacttgccgggcttcacactaatcaatggtggcaaagta 
ggggtgtttagtcatgcaatggtaagaacgagcatgtttgattcaggagataataagaac 
tatcaagcacaaggaaatgtaattgcattaggtcgtatacatggaactgatacgaatgac 
catggcgattttaatggtatcgagaaagcattaacagtaaatccgaattctgaattaatc 
tttgaatttaatacaatgactactaaaaacggtcaaggcgcaacaaatgttattatcaaa 
aatgctgatactaatgatacgattgctgaaaagactgttgaaggcggtccaactttgcgt 
t tatttaaagtacc tgataatgtgagaaatc tcaaaattcaatt tgtacctaaaaa tgac 
gcaataacagatgcgcgtggcatttatcaactaaaagatggttacaaatactatagcttt 
gttgactctatcggacttcattctgggtcacatgtttttgttgaaagacgaacaatggat 
ccaacagcaacaaataataaagagtttactgtaacaacatcattaaagaataatggtaat 
tctggtgcttctctagatacaaatgactttgtatatcaagttcaattacctgaaggtgtt 
gaatatgtgaacaattcattgactaaagattttccaagtaacaattcaggcgttgatgtt 
aatgatatgaatgttacatatgatgcagcaaatcgtgtgataacaattaaaagtactgga 
ggaggtacagcaaactctccggcacgacttatgcctgataaaatactcgatttaagatat 
aaattacgtgtaaataatgtgccgacaccaagaacagtaacatttaacgagacattaacg 
tataaaacatatacacaagatttcattaattcagctgcagaaagtcatactgtaagtaca 
aatccatatactatcgatatcatcatgaataaagatgcattacaagccgaagttgacaga 
cgtattcaacaagctgattatacatttgcgtcattagatatctttaatggtctgaaacga 
cgcgcacaaacgattttagatgaaaatcgtaacaatgtaccattaaataaaagagtttct 
caagcatatattgattcattaactaatcaaatgcaacatacgttaattcgaagtgttgat 
gctgaaaatgcagttaataaaaaagttgaccaaatggaagatttagttaatcaaaatgat 
gaattgacagatgaagaaaaacaagcagcaatacaagttatcgaggaacataaaaatgaa 
ataattggtaatattggtgaccaaacgactgatgatggcgttactagaatcaaagatcaa 
ggtatacagaccttaagtggggatactgcaacaccggttgttaaaccaaatgctaaaaaa 
gcaatacgtgataaagcaacgaaacaaagggaaattatcaatgcaacaccagatgttact 
gaagacgagattcaagatgcac taaatcaat tagctacggatgaaacagatgc tat tga t 
aatgttacgaatgctactacaaatgctgacgttgaaacagctaaaaataatggcatcaat 
actattggagcagttgttcctcaagtaactcataaaaaagctgcaagagatgcaattaaq 
caagcaacagcaacgaaaagacaacaaataaatagtaatagagaagcaactcaggaagag 
aaaaatgcagcattgaacgaattaactcaagcaaccaaccatgctttagaacaaatcaat 
caagcaacaacaaatgctgatgttgataacgccaaaggagatggtctaaatgccattaat 
ccaattgctcctgtaactgttgttaagcaagctgcaagggatgccgtatcacatgatgca 
caacaacatatcgcagagatcaatgctaatcctgatgcgactcaagaagaaagacaagca 
gcaattgacaaagtgaatgctgctgtaactgcagcaaacacaaacattttaaacgctaat 
accaatgctgatgttgaacaagtaaagacaaatgcgattcaaggaatacaagcaattaca 
ccagctacaaaagtaaaaacagatgcaaaaaatgccatcgataaaagtgcggaaacgcaa 
cataatacgatatttaataataatgatgcgacgctcgaagaacaacaagcagcacaacaa 
ttacttgatcaagctgtagccacagcgaagcaaaatattaatgcagcagatacgaatcaa 
gaagttgcacaagcaaaagatcagggcacacaaaatatagtagtgattcaaccggcaaca 
caagttaaaacggatactcgcaatgttgtaaatgataaagcgcgagaggcgataacaaac • 
atcaatgctacaactggcgcgactcgagaagagaaacaagaagcgataaatcgtgtcaat 
acacttaaaaatagagcattaactgatattggtgtgacgtctactactgcgatggtcaat 
agtattagagacgatgcagtcaatcaaatcggcgcagttcaaccgcatgtaacgaagaaa 
caaactgctacaggtgta.ttaaatgatttagcaactgctaaaaagcaagaaattaa.tcaa 
aacacaaatgcaacaactgaagraaaagcaagtggctttaaatcaagtggatcaagagtta 
gcaacggcaattaataatataaatcaagctgatacaaatgcggaagtagatcaagcgcaa 
caattaggtacaaaagcaattaatgcgattcagccaaatattgttaaaaaacctgcagca 
ttagcacaaatcaatcagcattataatgctaaattagctgaaatcaatgctacaccagat 
gcaacgaatgatgagaaaaatgctgcgatcaatactttaaatcaagacagacaacaagct 
attgaaagtattaaacaagctaacacaaatgcagaagtagaccaagctgcgacagtagca 
gagaataatatcgatgctgttcaagttgatgtagtaaaaaaacaagcagcgcgagataaa 
atcactgctgaagtggcgaagcgtattgaagcggttaaacaaacacctaatgcaactgac 
gaagaaaagcaggctgctgttaatcaaatcaatcaacttaaagatcaagcaattaatcaa 
attaatcaaaaccaaacaaatgatcaggtagacacaactacaaatcaagcggtaaatgct 
atagataatgttgaagctgaagtagtaattaaaccaaaggcaattgcagatattgaaaaa 
gctgttaaagaaaagcaacagcaaattgataatagtcttgattcaacagataatgagaaa 
gaagttgcttcacaagcattagctaaagaaaaagaaaaagcacttgcagctattgaccaa 
gctcaaacgaatagtcaggtgaatcaagcagcaacaaatggtgtatcagcgattaaaatt 
a t tcaacc tgaaacaaaagt t aaaccagc tgcacgtgaaaaaa tc aa tcaaaaagcgaat 
' gaattacgtgc taagat taatcaggataaagaagcaacagcagaagaaagacaagtagca 
ctagataaaatcaatgaatttgtaaatcaagccatgacagatattacgaataatagaaca 
aatcaacaagttgatgatacaacaagtcaagcgcttgatagcattgctttagtgacgcct 
gaccatat tgttagagcagc tgc tagagatgcagttaagcaacaatatgaagc taaaaag 
cgcgaaattgagcaagcggaacatgcgactgatgaagaaaaacaagttgctttaaatcaa 
ttagcgaataatgaaaaacgtgcattacaaaacatcgatcaagcaatagcgaataatgat 
g tgaaacgtg ttgaaacaaa tggca 1 1 gc tacac t aaaagg t gtacaacc t cata ttgta 
attaagcctgaagcacaacaagcaataaaagcaagtgcagaaaatcaagtagaatcaata 
aaagatacaccacatgcaacagttgatgaattagatgaagcgaatcaattaattagcgac 
acac tcaaacaagcgcaacaagaaa t agaaaa tacaaatcaaga tgc tgc tgt tac tga t 
gttagaaatcaaacaatcaaggcaatagagcaaataaaacctaaagtaagacgtaaacga 
gctgcgcttgatagcattgaagaaaataataaaaatcaactcgatgcaatccgaaatacg 
ttggatac tac tcaagatgaaagagatgttgc tattgatac t ttaaataaaattgtaaat 
acaattaaaaa tgacat tgcacaaaacaaaacgaatgcagaagtggatcgaactgagac t 
gatggcaacgacaacatcaaagtgattttacctaaagttcaagttaaaccagcagcgcgt 
caatctgttggtgtaaaagccgaagctcaaaatgcactaatcgatcaaagcgatttatca 
actgaagaagaaagactagctgctaaacatttagtagaacaagcacttaatcaggctatt 
gatcagatcaatcatgcagataagactgcccaagttaatcaagatagtataaatgctcaa 
. aatattatttcaaaaattaaaccagcgacaacagttaaagcaacagcattacaacaaatt 
caaaata tcgc tacaaa t aaaat taatt taat taaagcaaataacgaagcgacagatgaa 
gaacaaaatattgcaatagcacaagttgaaaaagagttaattaaagctaaacaacaaatt 
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gctagtgcagtgactaatgcagatgtggcatatttattgcatgatgagaaaaacgaaatt 
cgtgaaatcgaacctgttattaacagaaaggcgtctgctcgagaacaattgacaacatta 
ttcaacgataaaaaacaagcaattgaagcgaatattcaagcaacggtagaagaaagaaat 
ag tatattagcacagt tacaaaatatt tatgacac tgc t attggacaaattgatcaagat 
cgtagcaatgcacaagttgataaaacagcatcattaaatctacaaacaatacatgattta 
gatgtacatcctattaaaaagccagatgctgaaaaaacgattaatgatgatcttgcacgc 
gtcactgctttagtgcaaaattatcgaaaagtaagtaatcgtaataaggctgatgcatta 
aaagc tataac tgc tt taaaattacaaa tggatgaagaat taaaaacagcacgcac taat 
gc tgatg t tgatgcag tt t taaaacgat ttaa tgt tgcat taagcgatatagaagcag ta 
at tac tgaaaaagaaaatagc ttac tgcgaat tgataacat tgc tcaacaaacatatgcg 
aaattcaaagcgatcgcaacaccagaacaattagctaaagtaaaagtattaattgatcaa 
tatgttgcagatggcaatagaatgattgatgaagatgcgacattaaatgacatcaaacaa 
cacacgcaattcattgttgatgaaattttagcaattaaattaccagctgaagcgacgaaa 
gtatcaccaaaagaaattcagccagctccaaaagtttgtacgcctattaaaaaagaagag 
acacatgaatcgcgcaaagttgaaaaagaacttccaaatacaggttctgaaggaatggat 
ttaccattgaaagaatttgcactgattacaggtgcggctttgttagctagaagacgtact 
aaaaacgaaaaagaatca 
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309. 


atgagtgttgaaatagaatcaattgaacatgaactagaagaatcaattgcatcattgcga 
caagcaggcgtaagaattacacctcaaagacaagcaatattacgttatttaatttcttca 
catactcatccaacagctgatgaaatttatcaagcactttcacctgattttccaaatata 
agtgttgcgacaatatataataacttaagagtgtttaaagatattggaattgtaaaagaa 
t taacata tggagac tcatcaagtcga ttcgactttaa tacacataatcat tatcata 1 1 
a tatg tgaacaa tgtggtaaga ttgttgat tt tcaata tccacagt taaatgaaa t tgaa 
agattagctcagcatatgactgactttgacgtaacacatcatcgaatggaaatttatgga 
gtttgtaaagaatgccaagataaa 


310. 


atgagtgaaaaacaacaaattctcgattatatagaaacaaataaatatagttatatcgaa \ 

atcag tcatagaat tcatgaacg tec tgaac ttggtaa tgaagaaata t ttgcgtc tcga 

act ttaatagatcgtttgaaagagca tga 1 1 ttgaaa ttgaaaccgagattgctgggcat 

gcaac tgggtttatagcgacata tga t tcaggac t tgacgggccagc tataggtt 1 1 t ta 

gcagaatacgatgctttgccaggattgggtcatgcttgtggtcataatatcattggaact 

gcaagtgttcttggtgcaattggtttgaagcaagtgattgaccaaattggtggtaaagta 

gtcgttcttggatgtccagctgaagaaggtggggaaaatggtagcgctaaagcttcttat 

gtcaaggc tgg tgtga t tgatcaaatagacat tgee t taatgattcatccgggaaatgaa 

acttataaaacgattgatactttggcagtggatgttttagatgttaaattttacggaaaa 

agtgctcatgcctctgaaaatgcagatgaagcgttaaatgcattagacgctatgattagt 

tattttaatggtgtagcacaactacgacaacatattaaaaaagatcaacgtgtgcatggt 

gtgattttagatggcgggaaagcagctaatattattccagactatacaeatgctcgtttt 

tatactagagcaatgacgcgtaaagaattggatatattaacagaaaaagtaaatcaaatc 

gcacgtggagc tgegatacagae tggttgtgattatgaatttggtcgaat teaaaaeggt 

gtgaatgaattcattaaaacgccgaaattagatgatttatttgctaaatatgctgaagaa 

gttggtgaagcagttattgatgatgattttggttatggctctacggatacagggaacgta 

agtcatgttgtgccaacaatacatcctcatattaaaataggatcacgtaatttagtagga 

catacgcatagatttagagaagcggctgcgagtgtacatggtgatgaagcattaattaaa 

ggcgctaaaataatggcgttgatggggttagagttaattacaaatcaagacgtttatcaa 

gacattattgaagagcatgcgcatttgaaagggaatgggaag 


311. 


atgactacgaccttcattattagctacattattttagcgctcattattgttggggttatc 
aa t ttat tt t taa taaga tcaagaaaaaaaggcaaacgcc aac aaaaggaacaac aat 1 1 
acgacacgtcaatcaaatcaatctaaatttaaagctagtgatttagacaaaacaactgat 
caatcgacacaacgtatgacgcatgaagagttgcgtgttgacaatcaagatgatcatagc 
caagttagtctaaatggttacacaaaggggtctgagaaagatcaagaagcattcactaat 
aa t aagga tgaggaagcag t tgc tgc taaaaatcc tgaa t cagaagaa ta taaagtgaat 
gaaaaaataaaaaaagaacataaaaactttatttttggtgaaggtgtttcacgcggtaaa 
atattagcggcattattattcggtatgtttattgcgattttaaaccaaacattattaaat 
gttgctttaccaaaaattaatacggaatttaatatttctgcgtcaacagggcaatggttg 
atgaegggat tcatgttagtaaacggtat tt taataccaattacggcgtatctatttaat 
aaatattcatatcgaaaattatttttagttgcgttagtactctttacaattggttcatta 
atctgtgcgatttcaatgaatttcccaatcatgatggttggacgtgtattacaagccatt 
ggtgcaggtgtactaatgccattaggttcaattgttattattacaatttatccacctgaa 
aaacgtggtgctgccatgggtacaatgggtatcgcaatgattttagcacctgcaattggt 
ccaacattatcaggttatattgtacaaaattaccattggaatgtgatgttttacggtatg 
ttcattatcgggattatcgctattttaattggttttgtatggtttaagttatatcaatat 
acaacaaaccctaaagctgatatcccaggtatcatttttagtacgattggttttggtgct 
ttgttatatggtttctcagaagctggcaacaaaggttggggttcagtagagatagaaaca 
atgtttgcgattggtattatctttattattctattcgttattagagaattaagaatgaaa 
tcaccaatgttgaatttagaagtattgaaattcccaacatttacattaacaacaattatt 
aatatggttgtaatgttaagtttatatggtggtatgattttattaccgatttatttacaa 
aatttacgcggattctcagcattagattccggattgttattattacctggttctctaatt 
atgggtctactaggaccatttgcaggtaaattgttagatactattggtttaaaaccatta 
gctatctttggtattgctgtaatgacttatgcaacatgggaattaactaaattaaatatg 
gatacaccatatatgacaatcatgggtatctatgtacttcgttcatttggtatggcattt 
ataatgatgccaatggtaactgcagctattaatgcgttaccgggacgacttgcctctcat 
ggtaatgctttcttaaatacgatgcgtcaattagcaggctctataggtacagcaatctta 
gttactg taatgacaacacaaactacacaacac t tatcagct 1 1 tggggaagagttaga t 
aaaacgaatcctgttgtacaagatcatatgcgtgaattagcatcacaatatggcggacaa 
gaaggcgcaatgaaagtgttactacaatttgtaaataaactagcaacggttgaaggtatt 
aatgatgcatttatagttgcaacgatat ttagca tcatcgec ttaattttatg t ttattt 
ttacaaagtaataaaaaagcaaaagctacagctcaaaagttagatgcagataatagtatc 
aatcatgaa 


312. 


atgattaaaaataaaatattaacagcaactttagcagttggtttaatagcccctttagcc 
aatccatttatagaaatttctaaagcagaaaataagatagaagatatcggccaaggtgca 
gaaatcatcaaaagaacacaagacattactagcaaacgattagctataactcaaaacatt 
caatttga 1 1 1 tg taaaagataaaaaa t a taac aaagatgee c tagt tgt taagatgcaa 
ggcttcattagctctagaacaacatattcagacttaaaaaaatatccatatattaaaaga 
atgatatggccatttcaatataatatcagtttgaaaacgaaagactctaatgttgattta 
at taat tatc ttcc taaaaataaaa ttgattcagcagatgttagtcagaaattaggc tat 
aatatcggcggaaacttccaatcagcgccatcaatcggaggcagtggctcattcaactac 
tc taaaacaa t tag tt a taatc aaaaaaactatgttac tgaag tagaaagtcagaac tc t 
aaaggtgttaaatggggagtgaaagcaaattcattcgttacaccgaatggtcaagtatct 
gcatatgatcaatacttatttgcacaagacccaactggtccagcagcacgagactatttc 
gtcccagataatcaactacctcctttaattcaaagtiggctttaatccatcatttattaca 
acattgtcacacgaaagaggtaaaggtgataaaagcgagtttgaaatcacttacggcaga 
aacatggatgctacatatgcttacgtgacaagacatcgtttagccgttgatagaaaacat 
ga tgc 1 1 1 taaaaaccgaaacgt tacagt taaatatgaagtgaactggaaaacacatgaa 
gtaaaaat taaaagcat cacacc taag 
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313. 


atgcaatcaacgaaaaccaaaacgaagcatttttcatttttattgctaattacgttaggc 
gtcatgaccgcttttggcccactaactatagatatgtacgtaccatcattacctaaagtg 
caaggtgattttggttctactacatcagaaattcaattaacattatcattcacaatgatt 
ggtcttgcactaggccaatttatctttggacctttatccgatgcttttggtcgcaaacgg 
attgctgtatccattttgatcattttcattttggtatcaggtttgtctatgtttgttgat 
caat tgeca t tat tc t taac 1 1 tacgat tta ttcaaggtt taactggtgg tggcg tcatc 
gtgattgcaaaagcctctgctggtgataaatttagtggcaacgcactcgctaaattttta 
gcatctttaatggtagttaatggcatcatcactattcttgcaccattagccggtggatta 
gctttatccgtagcaacatggcgttctattttcacaattttaactattgtggcactcatc 
at tt taa t tggegtege t tc tcaa t tacctaaaacatctaaagatgaat taaagcagg tg 
aattttagtagcgtcattaaagattttggaagtcttttgaaaaaaccagcatttattatt 
ccaatgctattacaaggtttaacttatgtaatgctatttagttattcatctgcatcgcca 
tttattactcaaaaattgtataatatgacaccccaacaatttagtatcatgtttgctgtt 
aacggtgtaggtttaatcattgtcagtcaagtcgttgctttattagtagaaaaattacat 
cgccacatattattaatcattttaactattatacaagtggtaggtgttgctttaattatc 
ctgacacttacattccatttaccactttgggtcttactcatcgcattcttcttaaatgtg 
tgtcctgtgacgtcaattggaccgcttggtttcacaatggctatggaagaacgaacaggt* 
ggcagtggtaacgcatcaagtttacttggcttattccaatttatcttaggtggcgctgtt 
gcaccattagttggcttaaaaggcgaatttaatacatcaccatatatgattattatcttc 
attacagccattctattagtcagtctacaaatcatttactttaaaatgattaaaaagcaa 
catgtcgea 


314. 


atgatgtatggatatccagagaaatggttggaaggtatgacaactggagaaggtatcgcg 
gcagaattacgcttaggcattgtgaatggtcacatagctgaaggtacgttactcactgaa 
aatcaaatggcaaagcaatttaatgtgagtcgttcgccaattcgagatgcatttaaatta 
ttgcaacaaaatcaactcatccaattagaaagaatgggtgcacatgtgttgccgtttggg 
gaacaagaaaagaaagaaatgtatgatttgcgactgatgttagagtcatttgcattttca 
agagttaaaaatcaagagcgactacctatcgtaaaagaaatgaagaaacaacttgaaatg 
atgaaagtggcagtaaaatttgaggatgcagaatcatttacgaagcatgactttgaattt 
catgaaacattaatcaaagcatctaatcatcaatatttaaactcattttggagtcattta 
aaaccagtaatgatggcactcgrttttaacatccatgcgacaacgtatgcaacagaacccg 
caagattttgaacgcatacatcataatcatcaagtgtttattgatgcagtggaacaatac 
gacagtcaaattttgaaagaagcgtttcatttaaatttcgacgatgttggtaaagatatt 
gaaggattttggttgaat 


315. 


atgggaagttttttcaataaaatagcacgaaaagaggatccggctatctatcaaaataaa 
gatggtcatttaaagcgtacacttcgggtgcgtgatttcttagctttaggtgtaggaaca 
attgtatcgacatctatctttacgctacctggcattgttgctgcagaacatgcaggaccg 
gccgttgcgttatcattcttactcgctgctattgttgctggtttagttgcatttacttat 
gcagaaatggctgccgctatgccatttgcaggttcagcctattcttgggtcaatgtatta 
tttggtgaattttttggatgggttgccggttgggctctattagctgaatattttatcgcc 
gtagcctttgttgcatcaggattctcagcgaatttacgcggacttgtgaaaccaattggc 
atcgaattacctgcagcattatcaaatccatttggbacaaatggcggttttatcgatatt 
attgctgctatcgttattttattaactgcattattactatcacgtggtatgtcggaagca 
gctcgtatggaaaatattttagttattttaaaagtattagctattattttatttgtcatc 
gtaggtttaacagcaataaatgttagtaactatgtgccatttattccagaacacaaagta 
ac tgc tacaggtgact ttggtggatggcaaggcatatatgctggtgt ttcaatgat tttc 
ttagcgtatatcggtttcgattctatcgcagcaaactcagcagaagcacttgatcctcaa 
aagacaatgcctagaggtattcttggttctttaagcgttgctatcgtattatttattgct 
gtagcacttgtgttagttggtatgttccattactcacaatacgcaaacaatgctgaacct 
gt tggttgggct t tacgtcaaagtggtcatggtg ttgtagcagc ta ttgttcaagc t ate 
tctgttatcggtatgtttacagcattaattggtatgatgttagcaggctcacgtttactt 
tattcatttggacgtgacggcttattaccttcatggttaagccacttaaacgacaaacat 
ttacctaatcgcgcactagttatacttactattattggtgttttaattggttctatgttc 
ccattcgcatttttagcacaattaatttcagcaggtacacttgttgcatttatgttcgtt 
tcattagcaatgtatcgtttgagaaagcgtgaaggtaaagatctaccaattcctgcattt 
aaattacctttatatcctgtgttaccagcaattacatttgttttagrtattgctagtattc 
tggggattaggattcgaagcgaaattatacactttaatttggtttattgttggtatcatc 
ctatatttaagttatggacttagacattctaagaaaaatgacgtagctgaataccaccca 
ccaaaa 


316. 


atgaatagtgataatatgtggttaacagtaatggggctcattattattatttcaattgta 
ggtttactcattgccaaaaagataaatccagttgtaggtatgacaatcataccttgctta 
ggggcaatgattttaggatatagtgtgacagatttggttggattttttgctaaagggtta 
gatcaagtcatcaacgttgttattatgtttatctttgccattattttctttggcatcatg 
aacgatagtggtttattcaagccgcttgtcaaacgcttaatattaatgacacgaggcaat 
gtcgtcattgtctgtgcaatgacagctttaattggcacaatagcccaattagatggggcc 
ggtgcggtaacatttttgctttctattcctgcattattacctttatataaagcgttaaat 
atgaataaatatttattgattttactattagcattaagcgcggcgattatgaacatggta 
ccttggggaggtccaatggctcgtgtagctgcagtgttaaaagccaaaagtgtcaatgaa 
ttatggtatggattaatacctattcaaataataggtttcattcttgttatgttgtttgcg 
g t a t a tc t tgga 1 1 taaagaacagaaacgta t caaaaaagcaa tagagagaaa tgaa t ta 
c cgcaaacacaagat at agatgtac ataaa 1 1 ag t tgaagta tatgaacgagatcaaga t 
gtaaggtttcctgtaaaaggacgtgcaagaacaaaatcatggataaaatgggtgaataca 
gctttaactttagctgttattctatcgatgttaataaatattgcgccacctgaatttgca 
ttcatgataggtgtttcgttggcacttgttattaattttaaatcagtggatgaacaaatg 
gaacgattaagagcgcatgcgccgaatgcattaatgatggctgcagtgattattgcagca 
ggtatgtttttaggtgtactaaatgaaaccggtatgcttaaagcgattgcgaccaattta 
atcaaag tga t tec tgcagaag taggaccat ac t tgcatattattgtaggt ttac t tggc 
gtaccattagatttactaactagcacagacgcttattattttgctgtgttaccgattgtc 
gaacaaacagcagggcaatttggtgtaccgtctgtatcaacagcttattcaatggtcata 
gggaatattataggtacatttgtcagcccattttcaccagccttatggttggcaattggt 
ttagcagaggcaaacatgggcacgtatattaagtatgcattcttttggatttggggattc 
gctatcgttatgttagtaattgcaatgttgatgggcattgtgacgatt 
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317. 


atggaaaacacggttaaatatcgtaagtttatactccctatcgttgtaggtctccttatt 
tgggcac t tacacc 1 1 ttaaaccggatgctg tggatccaacagcatgg ta tatg t tcgca 
atattcgtcgcgacaa tea t tgc t tgta ttacacaaccgatgccaat tggggccg tc tc t 
ataattggatttacaatcatggtactcgttggcattgttgacatgaaaacggctgtcgct 
ggttttggtaataatagcatttggttaat tgc tatggcatttt teat ttcgagaggattt 
gtgaaaacaggtcttggtagacgtatcgcacttcatttcgtcaaattatttggtaaaaaa 
acattaggattagcatattctatcgtcggtgtagatttaattctagcgcctgctacacca 
agtaataccgcgcgtgctggtggaatcatgttcccaattatcaaatcactttctgaatca 
tttggttcgaaaccgaaagacggatcagcacgcaaaatgggtgcatttcttgttttcaca 
gaattccaaggtaatttaattactgcggctatgtttttaactgcaatggccggtaacccc 
cttgcacaaaatttagcatctagcacatctaatgttcacattacatggatgaattggttt 
ctagctgctttagttcctggacttgtttccttaattgttgtaccttttattatttataaa 
atttatccaccaactgttaaagaaacaccaaatgctaagagttgggctgaaaatgaatta 
gegae tatgggtaaaa teget t tagc tgaaaaattta tga t tggtat 1 1 1 tgt cgttgcg 
ttaacactatggattgtcggaagtttcattcatattgatgcaactttaacggcctttatt 
gcgctagcattgttattattgacaggcgtcttaacatggcaagacattttaaacgaaaca 
ggtgcttggaacacattagtatggttctcagtattagtgttaatggccgaccaattaaac 
aagcttggatttattccttggttaagtaaatccattgctacaagtcttggtggcttaagc 
tggcctatagtccfcggtcattttaatattgttctacttctattcacattacttatttgca 
ag t tc tacagcacatatcagtgcga tgtatgeasrea*- ta^ t aggegt tgc ca tegeagee 
ggtgcaccaccat tattcagtgeat taatgttaggtt tettegg taacc tat tagc t tea 
acaacacactatagtagtggtccagcgccgattctattctcttcaggttacgtgactcaa 
aaacgttggtggacaatgaacttaatattaggtttcgtctactttattatctggattggt 
ttaggatcactttggatgaaagtaattggtatattt 


318. 


atgaataaagtaattaaaatgcttgttgttacgcttgctttcctacttgttttagcagga 
tgtagtgggaattcaaataaacaatcatctgataacaaagataaggaaacaacttcaatt 
aaacatgcaatgggtacaactgaaattaaagggaaacc aaagcgtgttgt tacgc tatat 
caaggtgccac tgacg tege tg tat ctt taggtg ttaaacc tgtagg tgc tg tagaa tea 

ggtcaagaacctgcacctaacttagaggaaatctctaaattaaaaccggacttaattgtc 
gcgtcaaaagttagaaatgaaaaagtttacgatcaattatctaaaatcgcaccaacagtt 
tctac tgatacagtt ttcaaattcaaagatacaactaagt taatggggaaagc tttaggg 
aaagaaaaagaagctgaagatttacttaaaaagtacgatgataaagtagctgcattccaa 
aaagatgcaaaagcaaagtataaagatgcatggccattgaaagcttcagttgttaacttc 
cgtgctgatcatacaagaatttatgctggtggatatgctggtgaaatcttaaatgattta 
ggattcaaacgtaataaagacttacaaaaacaagttgataatggtaaagatattatccaa 
cttacatctaaagaaagcattccattaatgaacgctgatcatatttttgtagtaaaatca 
gatccaaatgcgaaagatgctgcattagttaaaaagactgaaagcgaatggacttcaagt 
aaagagtggaaaaatttagacgcagttaaaaacaaccaagtatctgatgatttagatgaa 
atcacttggaacttagctggcggatataaatcttcattaaaacttattgacgatttatat 
gaaaagttaaatattgaaaaacaatcaaaa 


319. 


atgattaatcagtctatatggcgcagtaactttcgcattttatggctcagtcagtttata 

gcgattgctggactgacagtacttgtgccattattgccaatttatatggcatcactacaa 

aatctatcagtcgtagaaatacagttgtggagtggtatagcgattgctgctccagctgta 

acgacgatgatagcttcgccgatatgggggaagctaggtgataagatcagccgaaaatgg 

atggtgttaagagcgttacttggtttggcggtatgcttatttttaatggcattgtgtacg 

acaccattacagtttgtacttgtgaggttattgcagggactatttggtggtgttgttgat 

gcatcaagtgcgtttgcgagtgcagaggcgccagctgaagatcgtggaaaggtattagga 

agactgcaaagttcagtcagcgcagggtctcttgtggggccattaattggcggtgttaca 

gc t tcga tattaggtt ttagtgcgt tac tgatgagtattgccgttat tac t tttattgtc 

tgtattttcggtgcattaaaattgattgaaacgacacatatgccaaaatcacaaacacca 

aatattaataaaggtattcgccgttcatttcaatgtctattatgcacacaacaaacatgt 

cga ttta ttatcgt tggcgtt ttagcaaac tttgc tatgtatggcatgc taactgeatta 

tcaccacttgcttcatcagtgaatcatacagcgatagatgaccgtagtgtgattggattt 

ttacagtccgcattttggacggcttcgatattaagcgcgcctttatggggacgctttaat ' 

gataaatcatatgttaaatcagtatatatatttgccacgattgcatgtggttgtagtgcg 

atactgcaaggtttagcgacgaatatagagtttttaatggctgcaagaatacttcaagga 

ttaacatatagtgcattgattcaaagtgtcatgtttgttgtcgtgaatgcgtgtcatcaa 

caacttaaaggcacatttgttggaacgacgaacagtatgttagttgttggtcaaattatt 

ggcagtcttagtggcgctgccattacaagttatactacaccagctactacgtttatcgtt 

atgggcgtagtatttgcagtaagtagtttatttttaatttgttcaaccatcactaatcaa 

atcaacgatcacacattaatgaaattatgggagttgaaacaaaaaagtgcaaaa 


320. 


atgaagcgattattcgatgtagtgagttcaatatatggtttagtagttttaagtccgatt 
ctgttaattacagcattactaattaaaatggaatcacctggaccagccattttcaaacaa 
aaaagaccgacgattaataatgaattgtttaatatttataagtttagatcaatgaaaata 
gacacacctaatgttgcaactgatttaatggattcaacatcgtatataacaaagacaggg 
aaggtcattcgtaagacctctattgatgaattgccacaattattgaatgttttaaaagga 
gaaatgtcaattgtaggtcctagaccagcgctttataatcaataegaattaatcgaaaaa 
cgtacaaaagcgaacgtgcatacgattagaccaggtgtgacaggactagctcaagtgatg 
gggagagatgatatcactgatgatcaaaaagtagcgtatgatcattattacttaacacat 
caatc ta tgatgcttga tatgtatatcatatataaaacaat taaaaatatcgttac ttca 
gaaggtgtgcatcac 
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321. 


atggcacaacttaattcaaagatagcttccttaaaattattcgcaagttacgccatagca 
acttatattttagttatattaacgagtgcattaaatctttttaaaggttatgtggccgat 
acgtcctatattgctgaaacattgctaatcgttttaaccatcattttaattattatttta 
acaacggaacaaacatggaagcatcatgacctatggcgacgtatcgtcgaagtgttgtta 
ttgttgatgacattaacaggcaacgtatttacattattaatgtttgtaagtattagacgt 
taccaacgtacatcgcaaatacatagttataacgggtgggaatcgtttatacgaaaaact 
actagacatcgtattgcgattatcgggttacttattttagtctacatgctgacattatca 
^ k tgtg tcacaa 1 t tac at t tga t acgacat tggc tac taaaaat cagt tcaa tgcac tg 
ttacatggaccgagtctagcctatccgtttggtactgatgatttcggtagagacttattt 
acacgcgtagttgtaggaacgaagctgacattttcaatttcaattatttcagtagttatt 
gcagttatttttggtgtgttactaggcactatcgcaggttattttaatcatattgataat 
t taa taatgcgaat t ttagatg tagtgt ttgcaat tccatcattat tgt tagcgg bggca 
attattgcatcatttggagcaagtattccaaatttaattattgctttaagtatcggtaat 
ataccatcatttgcacggacaatgcgtgccagtgttttagaaattaaacgcatggaatat 
gtagatgcagcacgtatcactggtgaaaacacttggaatatcatatggcgttatatttta 
ccgaatgcgat tgcgcc tatgat tgtacgt t tttcat taaatataggtgtggt tg ta tta 
acaacaagtagtttaagtttcctaggacttggtgttgcacctgatgtagctgaatggggc 
aacattttacgtaccggtagtaactacttggaaacgcacagtaatttagctattgtacct 
ggtgtttgtattatgttcgtcgttttagcatttaattttataggtgatgcagtgcgtgat 
gcac taga tccaagaattcat 


322. 


atgaaaacaatacatttgtttcgcatctaccactcttttttattgaaaaagtggtatttg 
attatctatttactatttatattagcggcactccttattacattaacgacaatccaacat 
gtaacagaagatgacaatcattttaatataggtgtcgtagataaagatcaatcaagtgaa 
acgaaattaatcttaaactctattggtaaagggagtaacctaggaaaaaacgtgagcatt 
aaagcatatgatgataagcaagcacatactttgttaaaaaaacataaacttcaaggctat 
tttgtttttgataaaggtatgaccaaggcattttataaacaaggcgaactaccaatttca 
gtatatacatatgatcaacaatccatgaaaagtgtcgtgctatctcagctaacagattct 

gtt tacc aacgee uuauy cya uCclcL t-y yy uy y Catct tayc ttutCoagacuwigwaLLy 

aaagcatcacattctgacagtatcaatgttatgactgatttgctgattacaggattaaac 
cgttcaggtgcatttaacttagaaccgattcatttatacgatacgggcagttattatgca 
attacaggatttttaacaacggtattcatctttgcactatctttatttacagttttgaaa 
atgaatcaagatactgtattgaaagcgcgattgaaaatgtttcatttttctaaagagcgt 
ttattaatcattcgtacgttgattacatggttttatactatgttatggagtatcgttggt 
gtagtttggattgtgttcagtattccgaatatctttgaattatataattggccaacgtta 
gccattcatttaagctattatgttacctttttaatactgtggttattactcatcgaactt 
ttaacaacaggcttgttgaatagtattagtaaagtcatattagctattgtcatcctggtg 
ttatctggtttaacaatacctacgatttttttacaacatatagcaaatggtgttttcaat 
attcaaccgttcgcagttg-taacaaatcaattgttagaaattattttaaacaactacatt 
ttag'aactgcaccctagtttctatcttagcttcatcgcacttttgataattaatttagct 
gtattggtttggaggtatcgtcaa 


323. 


ttgaaaaaacaagttattatttcgggcctcatgttattttcactattttttggagccgga 
aattt^Ltattcccgcccatgcttggccatacagcgggtcaaaatatgtggattggtatg 
ctaggctttgcccttacaggcatattactcccctttattactgttattgttgttgcattt 
tatgatgaaggtgttgaaagtgtaggcaatcgftatacatccatggttcgggtttattttt 
gctgtcgtgatttacatgtctatcggagcattttacggtattccacgtgctgcaaatgtc 
gcgtacgaaattggtacaagacacattttacctgtgcataaccaatggactttaattata 
ttcgcagcaatcttttttgccatcgtttactggattagrtttaaatccatcgaaaatcgFtt 
gataatttaggtaaattattaacaccgttattactattaatggtcgctctattaagtatt 
gctgtcattttcaaccctgaatctgcactaagtgcacctaaggataaatatataacacat 

CCLU^Cauu^CQyHOQg^^^yciagy^i.QLUuu^flaLgyoi&^uuy i>w>y w«i.yt~y i~u-cty v^u 

ttttccgtagtcattgtcaatggctataagtttaaaggcctcacagatcgcatgaaaatt 
ttaaaatatgtctgcttttcaggtcttattgcagccatattacttggaatgatttacttt 
gcac ttgcatacgttggggcatcaacagc tccaggaaac 1 1 taaagatggtacagatata 
ttgacgtacaactcattacgattatttggttcgttcggtaacctcgtatttggaatgacg 
gttatccttgcatgcctaacaacatgtataggactcgtcaatgcttgcgccacatttact 
aagaaacacgtacc taagt tttct tataaaatattcgcacttattttc tc tatcataggg 
ttcttatttacaacacttggtttagaaatgattttaaaaattgctgtcccattattgact 
ttaatatatcccgtgtcgattgcacttgtactcatatcatttgctaacatgtttagcaca 
ttcagattcagttgggcctatcgactcgcaactgttattacattgattatttcaatttta 
caaatactaaatagtttcaacttattacacggtgttattttgaaatcgtttatgatgtta 
cctttagcagatatcgatttagcttggcttgtaccattcatgetctttgctattatcggt 
ttcataatcgatgtatttatacgccgtccgaaacaagcgacaact 


324. 


gtgaaacattatttgactaaatttgtagcaatgctaataactgctgctatggtgtgtagc 
tt tgggttac tgaaaagtcaggcagcagaacaacaaagtattagtgatgtatatagtgtg 
ataaeggatgegaaate tgcac 1 1 tc taataat tcgata tcgaa tgacaat aagcagaaa 

gcaattgagcaagtggtaagtgcagttaagaaattatcgcttgaagataatagtgaaagt , 

aatgctgtcaaatcagatgtgagaaagc ttgaagatgcaaaagcgaatgataatcaaaaa 

gatacactttcgcaattaacgaagtcattaattgcttatgaagagaaattggctagtaaa 

ga tgcgggt tc taaaa ttaaactattgcaacagcaagtcgatgctaaagatgc tgcgatg 

acaaaagcgattaaagataaaaataaagcggaattagaatctttgaacaatagtttgaat 

cagatttggacaagtaatgaaacagtgattcgcaattatgacgcaaatcaatatggacaa 

attgaagtcgcattattacaacttagaattgcaattcataagtcaccattagatacggca 

aaagtgtcacatgcttggacaacttttaaatcaaatattgatcatgtcgataaaaaaagt 

aatacgtctgcaaatgatcaataccatgtatcacaattaaatgatgcgttagagaaggcg 

attaaagctatcgacgacaatcaattgtcggatgctgatgctgcgcttacacattttata 

gaaac t tggccg tatg 1 1 gaagg tcaaa 1 1 caaac taaagacggtgc 1 1 tg ta tacgaaa 

attgaagataaaataccatattatcaaagtgtattagacgaacataataaagcacatgtg 

aaagatggtttagtagatttaaataaccaaattaaagaggttgttggccatagttatagc 

ttcgtcgatgtgatgattatctttttacgtgaagggctagaagtgttgttaattgtaatg 

acat tgac taccatgacgcgtaatgtaaaaga taagaaagggac tgcaagtgtgat tggt 

ggtgcaa t tgeeggae ttgtac tgagtattatcttagcaattacgtttgtagaaac ttta 

gggaatagtggcattcttcgtgaaagtatggaagcgggattaggtatcgttgcggtcata 

ttaatgtttatcgttggtgtttggatgcacaaacgttcaaatgcaaaacgttggaatgac 

atgattaaaaata tgt atgc taatgegat tagtaatggtaatt tggtattgttagcgacg 

attggtttaatatctgtgttgcgtgaaggtgtcgaggttatcattttctatatggggatg 

ataggtgagctagcgaccaaagattttattattggtattgctttagctatcgttatttta 

atcatctttgcattattatttagatttatagttaaattaatacctattttctatatattt 

agagtgttgtcgatctttatttttattatgggattcaaaatgcttggcgtaagtattcaa 

aagttacaattattaggtgcgatgccaagacatgttattgaaggattcccaacgattaac 

tggt tgggcttttatccaagttatgaaccat tga tagcacaaggtgcttatattatggta 

gttgctatcttaatctttaaatttaaaaaa 
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325. 


mnlcqifvlyfnifliflgiglvipvlpvylJcdlgltgsdlgllvaafalsqmiispfggt 
lad3UgWO.iiciglilf8vseJMavghnfsvlmlsrviggmsagmvinpgvtglia(iis 
pshqkatafgymsaiinsgfilgpgigg&na^^ 

kksttsgfqJclepqlltJdlnwIcv-fitTviltlvlBfglsafetlyslytadJcvnyspkdi 
s i ai t ggg i £gal f qiy f f dkfmky f sel t f iawsllysvvvli llvf andyws imli s f 
vvfigf<toirpaitwfsniagerqg£agglnstftsmgnfigpliagalfdvhieapiy 
maigvslagwivliekqhraklkeqnm 


326. 


ml fyl f of t is f is tvl f s ii fnapkrl lvacgf vgaiawt iyql tvdle f gkvgas f Ig 
slilglmshtmsrrykrpviifivpgiiplvpggaayqatjrflvsndytsavntflevILL 
isgaiaf gi Ivseilyylyt^ilailygkiJcgktykksYninrmrv' 


327. 


minawiavi lmimlclcrlnwisl f i salvgglisgms iekvinvf gknivdgaeval 
syallggfaalisysgit<tylvgkiinaiha<msrwsxvkv^ 
pvhiafipivdppllslfndlfcidrrligliigfglcfpyvllpygfggifqqiiqsgfa 
kanhp i efnmi wkaml ip smgyi vgl liglyvyrkpr eye trkl s dsdnvtelkpyi 1 i v 
t ivailat f lvqt f tdsmi f galagvlvf f i sraynwyeldakf vegikimayigwil t 
angfagvmnatgdidelvkblteitgdniafsiiiinn3^viglivtlgigssfatipiiasl 
fipfgasigldtanaliaaigtasalgdsgspasdstlgptaglnvdgqhdhir^tcvpnf " 
1 f yniplmi Egt iaaravl 


328. 


noihnviivialiivvisnaamlirw 
mivvimndgilaflgtav^skfia3kgkviehdqphtd 


329. 


mnrnivklvvf ml il wavagcgqkdteektemt tikdelgtekikknpkrvwl eys fa 
dylaaldmkp vgi addgs tkni tksvrdkigayesvgsrpqpnmevi sklkpdli iadvs 
rhkkiksel skiap tiral vsgtgdynardeafktvakavgkekegekrlekhdki laeir 
kkieqstlksafafgisragmfinnedtfmgqflikm^^ 

y Inneelaninpkvmi latdgktdknrtkf idpavwkslkavkdnkvydvdrnJcwlksrg 
iiasesmaedlekiaekak 


330. 


mtgeqftqikrpvsrl tekvlgwlcwvmllvltvltmfialvsf simt^ianlentlnnn 
af iqql lagngynt tqf viwlqngiwaiivyf ivcll is f lal ismniril sgfl f 1 isa 
ivt iplvll ivtl iipil f f iiamml f irkdkvemvapqyyeeyngpiydyrepvyerpq 
pkddyydvpkyekel<tont^^qeqerdkydqfpkraves eynhdertaeepsvlsrqa 
kykqks teel gie<Mgyyaepevdpkelkaqqkr e^eikakkkekxkaynqi^errkn 
qpsavsqrnrtnf eerrqiynndi seems sevkdkkeqe 


331. 


num tines ekidcrt^lmpgafm^ 

phnqvkkvpgt^eldkmgvkikieqfT<£gainkpvsipntyerlkqhpagpei ts smv 
eg^ieavdimvf ilvlggligvvqasgsfesgllaltJtfctkgh 
Icgieeeavafypilvpifialgydsivsvgaiflassvgstfstinpfsvviasnaagt 
t f t dglywr i gaci vgai f vi sylywyckkikndpkasysyedkdaf eqqwsvlkddds a 
h£ tlrkkiil 1 1 f vlp fpimvwgvmtqgwwfpvmasaf li f tiiimfiagtgksglgekg 
t^rdafvngasslvgvsliiglarginlvlnegM 
iffclgfivpsssglavlsirpifapladtvgiprfvivt^ 
Iqmlnmryshwf rfvwpwafvl i f gggvl i tqvliys 


332. 


ms f f kr 1 kdkf a tnkene evks 1 t e eqgqdkl edths egs tqdandl aen ae vkkkp rkl 
seadf dddgl isiedf eeieaqkmgakCkagleksrqnf qeqlnnl iaxyrkvdedf f ea 
leemli tadvgfntvmtl teelrmeaqrrniqdtedlrevivekiveiyhqeddxiseamn 
ledgrlavilmvgvngvgktttigklayjykn^gk^ 
gvdvisqsegsdpaavaiydainaaknkgvdalicdtagrl 
vpdapheallcldattgqnalsqarnfkevtnvtgivltJcldgtakggivlaime 
vlcyvglgeqlddlqpfnpesyvygl f admieqneei ttvendqivteekddnhgsk 


333. 


mlkkwlnsnvkqf f vi tf i svil tl i 1 f s thiydyi vngtvf sgagdgf rqmrnpf qmyly 
ehl rs f ss lydas f glggdymkglsyyyslsplnwlnf If ikige tvgi fap ttihf wp t 
nql jmamirai i t fwt f yl £ki ih.f krsanmi a ti lygms t wiyfnf tws trygnl lyl 
Ipl silgleryf qqrkigif ivai al tl fsnfyf syyqaiiigcyylyrl i f tykydivs 
rtqklic^satvlsvlssvfglftgisaflendrkqnpnvdipfltpldyhyfffsdgf 
yitisil tivallsfklyr fyfyrl f ai vtwil f igslsqyf dsafngf sf perrwvyi 1 
alsssalcglfiqhlsUnmlwlirtipvciiailyvllspUiplalivgiillivlav 
ilkf slwrykkl tvailvlivmiqqivi Idnnknmaikpyqqs Is tl kqhdyhsnyvnql 
ikkinqnatgs fnridyxnsdyalnspf iyhyngi slyssi fngdilkyydktlqinmpid 
kns tyrl Ignrqnll slwnvndrirvnhddnl pyg£ld.ksehkdnkvrwiuskntiayps 
ahi tnkvf snkelkspldkeqamlqgi vsnnikdvnthfkanknll sds tiklnsaawqs 
ptkhllqykqnnggl tvqlpks vsnqfkdly f emdl el 1 spdkalidvkvneytqernkl t 
ykyrrvvtpvtirikap<frirlslpkgkyrTO^ 

hgy ti tknkns sgyi vlp taynqgmka tsgdqs lkveqvngvm t gikapkni tkiql syt 
ppyyy 1 1 i t i t i f gi i c s i i f t rwarqk 


334. 


mrqlaqakkks takkkttskkrtnsrkkkndnpi ryviailvwlmvlgvfqlgiigrli 

giteerepvlsyvyqsyqhshfpnf gggvlgfyl lei svplis 1 f gvci i tilllcs svi 
11 tnhqhrevakval enikawCgs fnekms ernqekqlkreekarlkeeqkarqneqpqi 
kdvs df t evpqerdipiy gh tenesksqsqp srkkrvf daens snni vnhhqadqqeql t 
eqttosvesentieeagevtovsyvvppltllnqpakqkatskaevqrkgqvlentlkdf 
gvnalcvtqikigpavtgyeiqpaqgvkvskivnlhndialalaakdvrieapipgrsavg 
ievpnekislvslkevldekfpsrmklevglgrdisgdpitvplnen^nllvagstgsgk 
svcingi i ts illnakphevklnaidpkmvelnvyngiphl lipwtnphkaaqaleki v 
aemerrydl fqhsstrnilcgynelirkqnqeldekqpelpyivvivdeladlnimvagkev 
enaiqri tqmaraagihlivatqrpsvdvi tgiiknnipsr iaf avssqtdsrti igtgg 
aekl lgkgdmlyvgngds s q t riqgaf 1 sdqevqdvvnyvveqqqanyvkemepdap vdk 
semksedalydeayl fweqqkas tsllqrqf rigynrasrlntfdlejnaqvigpqkgskp . 
rqvlidlnndev 


335. 


maeklqrel snrhiqliaiggaig tgl f Igagqtial tgps il 1 tyii igfmlfmfmrgl 
geiiiqntefksfadvtnt^igpfagfv^gwtywfc^ 

nwisalfcrvlllmsfnllsarlfgelefwfsiikiatiiglivvgfvmllfafktq£gha 
s f tnlyehgi f akgasgf fmstqmalf sf vgiemigvtage tkdpvktipkainsvpiri 
1 i fyvgal avims iipwqqvdpdnspf vkl f al igip f aaglinf wl taaas scnsgif 
snsrml f glssqqqappnf staikygvphvaif assalllvaallnyi fpdatkvftyvt 
t is tvl f lwwgl ii i ayinys rknpdlnknatykl lggkymgyl i fvf f i fvf gll f in 
vdtrraiyfipiwfillafmylrykriaaksnk 
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336. 


imllkknl^ixkykvgifstligtvlll^ 
vannrglansaont^nqsattmqatiiqalvnhnngB 

gnttatetvsnaimndwsimtalnvptktneng6gghltlkeiqedvrhssnkpolvai 
aepasnrpkkrerraapadpnatpadpaaaavgnggepvai tapytpttdpnannagqna 
pnevls f ddngirps tnrs vp tvnwnnlpg f tlinggkvgvf shanrvrtsmfdsgdnkn 
yqaqgnvialgrihgtdtadhgdfngiekal tvnpnseli f ef atmttkngqgatnviik 
nad tndtiaektveggptlrl fkvpdnvirnlkiqfvpkndaitdaxgiyqlkdgykyys f 
vds iglhsgshvfverr tmdpta tnnke f tvt tslkimgnsgasldtndf vyqvqlpegv 
eyvxmslUcdfpsnnsgvdvndrnnvtydaanrvltika tgggtansparXmpdktldlry 
kl rvnn vp tprtvt f ne tl tyktytqdfins aaeshtvs tnpytidi imnkdalqaevdr 
riqqadyt f asldi fnglkrraqtildenrnnvplnkrvsqayids 1 tmynqhtl i rs vd 
aenavnkkvdqpiedl vnqndel tdeekqaai qvieehknei ignigdqt tddgvtr ikdq 
giqtlsgdtatpwkpnakkairdkatkqpreiinatpdvtedei^ 
nvtnat tnadve taknngin tigavvpqvthkkaardainqa ta tkrqqinsnx>eatqee 
knaalneltqatnhaleqinqattnadvxtoakgdglnain^ 
qqhiaeinanpdatqeerqaaidkvimavtaantmilnantaa 
patkvktdaknaidksaetqhntifnimdatleeqqaaqqlldqavatakqn^naadtnq 
evaqakdqgtqniwiqpatqvktdtruvvndkareaiti^ 

tlknral tdigvtsttaravnsirddavnqigavqphvtkkqtatgvlndlatak3cqeinq 
ntnatteekqvalnqvdqelatainn 1 nqadtnaevdqaqgigtkaiJiaiqpnivkkpaa 
1 aqinqhyna^aeinatpdatndeknaaint^ 

ennidavqvdwkkqaardki taevakrie avkqtpna tdeekqaavnqinqlkdqainq 
inqnqtndqvdt t tnqavnai dnveae wikpkai adi ekavkekqqqidns ldstdnek 
e vasqal akekekalaaidqaqtnsqvnqaa tngvsaiki iqpe tkvkpaarekinqkan 

a l -rain " ■J" KPri rn bh i i nxi rvnqammi rjinrr.ni^4wunr-r-sqaj.aK.Laivtp 

dhi vr aaar davkqqy eakkrei eqaeha t deekqvalnql annekral qnidqaiannd 
vkrvetngiatJJcgvqpMvikpeaqqaAkasaen^ 

tlkqagqfri ^tnqflaflvt<fcrT , "qfcikai <*qiirpVTfT^]craaTrisH «Qnnknql<^a^ "it 

ldttqderdvaidtlJikivnti)mdiaqnkt^iaevdrtetdg^ 

qsvgvkaeaqQalidqsdl s teeerlaaJchlveqaliiqaidqiahadktaqynqdsinaq 

niiskilq^ttvkatalqqiqaiatokj^lik^^ 

asavtnadvayllhdekneireiepvinrkasareqlttlf^^ 

sil aqlqriiydteigqidqdrsiiaqvdktas lnlqt i Tidi dvfapikkpdaektinddlar 

vtalvqnyrkvsnrnkadalkai tal klqmdee lktartnadvdavlkrfnvalsdieav 

i tekens 1 1 ridnt aqqtyakfkai atpeqlakvkvl idqyvadgnrmidedatlndi kq 

htqfivdeilaiJa.paeaUcvBpkaiqpapkvct^ikkeGt^esrkvekQlpntgsegmd 

lp 1 ke f al i tgaal larr r tkneke s 


337. 


msveiesieheleesias lrqagvri tpqrqailzyli sshthp tadeiyqal spdfpni 

svatiynnlrvfkdigivkeltygdsssrf^ 

rlaqhmtdfdvthnrmeiygvckecqdk 


338. 


msekqqildyietakysyieisnrdlLexpelgneeifasrtlidx^ 
atg^iatydsgldgpaigf laeydalpglghacghniigrtasvlgaiglkqvidqiggkv 
wl gcp aeeggengs akasyvkagvi dqidi aim ihpgne tyktidt 1 avdvldvkfygk 
s ahafi enadealnal dami sy fngvaqlrx^ildcdqrviigvi ldggkaani i pdytaar f 
ytr amtr ke 1 di 1 t ekvnqi argaal q t gc dye f gr i qngvnef iktpkl ddl f akyae e 
vgeavidddf gygstdfcgiivsTivvptihph^.kiggx^lvg^ i k 
gakimalmgl el i tnqdvy qdxi eehahl kgngk • 


339. 


mcttfiisyiilaliivgvinlf lirsrkkgkrqqkeqqfttxqsnqskfkasdldkttd 
qstqnnth.ee Irvdnqdabsqysliigy tkgs ekdqeaf tnnkdeeavaaknpeseeykvn 
ekikkehknf if gegvsrgkilaallf gmf iailnqtllnvalpkinte fnisas tgqwl 
mt^^vngilipitoylfnkysyxklflvalv^ 

gagvlurp Lgsivi i tiypp ekrgaaiugtmgi mn-i lapaigp tlsgyi vqnyhwnviafygin 

fiigiiail igfvwfklyqyt tnpkadipgi i f s ti gf gallygf seagnkgwgsveie t 

mfaigii f i ilfvirelnnkspmlnlevlkfp tf tl ttu.iD3nvvmlslyggmillpiylq 

nligfsaldsgllllpgslSjiigllgpfagklldtiglkplai^ 

d tpymtimgiyvlr s f gmaf immpravtaainalpgrlashgnafln^^ 

vtvmttqt tqhl s af geeldktnpvvqdhmrelaeqyggqegamkvl lqf vnklatvegi 

ndaf ivati f siialilcl flqsnkkaJcataqkldadnsinhe 


340. 


miknki 1 ta tlavgli apl anp f iQi-gy^ffnki fidigqgaeiikrtqrti tskrl a "* f-qni 

qfdfvkdkkynkdalvvkmqgfissrttyscUk^^ 

inylp3mld.dsadvsqklgy3iiggnfqsapsiggsgsfnysktisyii^ 

kgvkwgvkans fvtpngqvsaydqyl f aqdp tgpaardyf vpdnqlppliqsgfnps f i t 

tlshergkgdksefeitygrarodatyayvtrto 

vkiksitpk 


341. 


mqs tktktktif s f 1 11 i tlgvm ta f gpl tidmyvp slpkvqgdf gs t ts eiql tls f tmi 
glalgqf i f gplsdaf grkri avail ii f i lvsglsmfvdqlp 1 f 1 tlr f iqgl tgggvi 
viakasagdkf sgnalakf laslmwngii ti laplagglalsvatwrsi f ti 1 tivali 
i ligvasqlpktskdelkqvnf ssvikdf gsl lkJqpaf iipmllqgltyvmlf syssasp 
fitqklviimt^qfsimfavngvgliivsqyval^ 

1 tl tfhlplwvlliaf f Invcpvtsigplgf tmameertggsgnassllgl f qf i lggav 
apl vglkgef ntspymiii f i tail lvs lqiiy f kmikkqhva 


342. 


nraiygypekwlegmtt^egiaaelrlgivngMaegtllt 

lqqnql iqlenngahvlpf geqekkemydl r 1ml es f a £s rvknqer Ipi vkemkkqlem 
mkvavkf edaesf tkhdf efhetlikasnhqylns fws hlkp vmmal vl t smrxjrmqqnp 
adf erihhnhqvf idaveqyds qilkeafhlnf ddvgkdiegf win 


343. 


mgs f fnki arkedpaiyqnkdghlkrt 1 rvrdf lalgvgti vs t s i f tlpgivaaehagp 

avals f llaaivaglvaf tyaemaaampf agsayswvnvl f gef f gwvagwallaeyf ia 

vafvasgfsanlrglvkpigielpaalsnpfgtm.ggfidiiaalvilltalllsrgmsea 

axmenilvilkvlaiilfvivgltainvsnyvpfipehkvtatgdfgg^ 

layigf dsiaansaealdpqkcinprgi Igslsvaivl f iavalvlvgmfhysqyannaep 

vgwalrqsghgvvaaivqaisvigmftaligjnmlagsrllysfgrdgllpsw 

lpnralvi 1 tiigvligsmf p f af 1 aqli s ag tlva fmf vslamyrlrkregkdlpipaf 

klplypvlpaitfvlvllv^^lgfeaklytliwfivgailylsyglrhskkadvaeyhp 

Pk 
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344. 


ransdnmwl tvxngli ii i sivgll iakkinpwgmti ipclgami Igys vtdlvgffakgl 

dqvinwiiuf i f aii f f gimndsgl fkplvkrli lmtrgnwivcamtaligtiaqldga 

gavt £1 1 sipal Ijplykalnmnkyl 1 illlalsaaironmvpwggpmarvaavl kaksvne • 

1 wygl ipiqi i g f i lvml f avylgf keqkri XXa iemelpqtqdi dvhXl ve vy Q r dqd 

vr fpvkgr artkswikwvn tal tlavi lsml iniappe f afmigvs lalvinfksvdeqm 

erlrahapnalnmiaaviiaagmflgvlnetgndkai^ 

vpldll ts tdayyf avlpi veqtagqf gvpsvs taysmvigni igt fvsp f apalwlaig 
laeanmgt^kyaffwiwgfaivmlviamlmgivti 


345. 


mentvkyr kf ilpi wgll iwal tp f kpdavdp tawymf ai fva tl iaci tqpmpigavs 
iigftiravlvgivdmktavagfgnnsiwliainaf fisrgfvktglgrrialhfvklfgkk 
tlglaysivgvdlilapatpsntaraggimfpiikslsQsfgskpkdgsarkmgaflvft 
e f qgnl i taamf 1 tamagnpl aqnl ass tsnvhl twmnwf 1 aal vpglvsl i wpfiiyk 
iypptvketpnakswaenelatmgkialaekfmigi fwal tlwivgsf ihidatl taf i 
alalll 1 tgvl twqdilne tgawntlvwCsvl vlmadqlnklgf ipvlsksiats Iggls 
wpivlvllilfyfyshylfasstaMsamyaallgvaiaagapplfsalmlgf fgnllas 
t thyssgpapi 1 f ssgyvt qkrwtmn li Ig fvy f i i wigl gs 1 wmkvigi £ 


346. 


mnkvikndvvtlafllvlagcsgnsnkqssdnkd^ 

qgatdvavs Igvkpvgaveswtqkpkf eyiJaidlkdtkivgqepapnleeisklkpdl iv 
askvrnekvydqlskiaptvstdtvf kfkdt tklmgkalgkekeaedl lkkyddkvaaf q 
kdakakykdawplkasvvnfradhtriyaggyageil^ 

-LCSrCGSxp linnaqni lw Ksupiicuvuaa. .l v kik tes ewt BSKewicrii QavKnncfvsucLi ae 
itwnlaggyksslkliddlyeklniekcjsk 


347. 


minqsiwrsn&rilwlsqfiaiaglbvlvpllpiymaslc^svveiqlwsgiaiaapav 
tt^aspiwgklgdkisrkwmvlrallglavclfljiialcttplqfvlvrllqglfggwd 
assafasaeapaedrgkvlgrlqssvsagslvgpliggvtasilgfisallmsiavitfiv 
ci fgalkliett^pksqtpninkgirrsfqcllctujqtc^^ 
^lassvnhtalddrsvigflqsafwt^silsaplwgrfndksyvkfivyifatiacgcsa 
i 1 qgl a tni©f linaaxilqgl ty sal Iqsvrof wvnacliqqlkg t fvgt tnsml wgqii 
gs lsgaai tsyt tpatt f ivmgwf avsslf lies ti tnqindhtlmklwel kqksak 


348. 


inkrlfdvvBSiyglvvlspillit^likmespgpaifkqkrpti^ 

dtpnva tdlmds tsyi tktgkvirktsidelpqllnvlkgemsi vgprpalynqyeliek 

rtkanvh ti rpgvtgl aqvmgrddi tddqkvaydhyyl thqsinml<Siyiiyktiknivt3 

egvhh 


349. 


maqlnskiaslklfasyaiatyilvilt^aliilfkgyvadtfyiaetllivltiiliiil 
t teqtwkhhdlwrrivevl lllmtl tgnvf tllmfvsirryqrtsqihsyngwesf irkt 
trhriaiiglli lvyml tl sivsqf tf dtt la tknqfnallhgpslaypf gtddf grdlf 
trwvgtkl tf a isii swiavi f gvllgt iagyfnhidnl imrildwfaipslllava 
ii as fgasipnliialsignips fartmrsLSvleitaneyvdaaritgentwniiwryil 
pnaiapnu-vrfslnigvvylttsslsflglgvap^ 
gvcimfwl afnf igdavirdaldprih 


■350. 


mktihlfriyhsf llkkwyliiyll f ilaaHitlttiqhvtedduhfni gwdkdqsse 
• tkl i Ins i gkgsnlglarvs ikayddkqahtllkkhkl qgyf vf dkgmtkafykqgelp i s 
vy tydqqsraksvvlsql tds vyqrlmrsmggilaf qdlapkashsdsinvmtdl litgln 
rsgafnlepiblydtgsyyaitgflttvfifalslftvlkm^^ 
11 iir tli twfy tmlwsivgwwivf sipni f elyawptlaihlsyyvtflilwllliel 
lttgllj^is)cvilaivilv-lsgltiptiflqhiangvfniqpfavvtnqlleiil^ 
lelhpe fylsf ialliinlavlvwryrq 


351. 


mkkqviisglnafslffgagnlifppmlghtagqnnr^gm^ 

ydegve s vgnrihpwf gf i f avviyms igaf ygipraanvayeig trhi Ipvtinqwtli i 
faai f f ai vywislnpski vdnlgklltpll llmval lsiavifnpesalsapkdkyi th 
p f isgslegyf tmdl vaalaf swivngykfkgl tdnnkilkyvcf sgliaaillgmiyf 
alayvgas tapgnfkdgtdiltyns lrlf gs f gnlvf gmtvilaclttciglvnacat f t 
kkhvpkf syki f al i f siigfl f ttlgl emi Iki avpl 1 tl iypvsialvl i s f anmfs t 
frf swayrlatvitl ii silqilnsfnl Ihgvilks fmmlpladidlawlvp fml f aiig 
fiidvfirrpkqatt 


352. 


mkhyl tkf vamli taamves fgllksqaaeqqsisdvysvi tdaksalsnns isndnkqk 
ai eqvysavk3cls lednsesaav^dvr }d.edakandnqkdt 1 sql tks 1 i ayeeklask 

ievallqlriaihkspldtakvshavrttfksnidli^ 

ikaiddnqls<tedaalthfieta?pyvegqiqtkdgalytkiedkipyy^ 

kdglvri 1 n n qikewghsys fvdvmii f lreglevllivmtl ttmtrnvkdkkgtasvig 

gaiaglvlsiilai t fvetlgnsgilresmeaglgivavilmf ivgvwmhkrsnakrwnd 

miknmyanaisngnlvl latiglisvlregvevii fymgmigela tkdf iigialaivil 

ii f allf rf ivklipi fyif rvlsi f if imgfknagvsiqklqllgamprhviegfptin 

wlgfypsyepliaqgayimwailifkfkk 
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353. 


atgaagaatttttctaaattcgcacttacaagtattgccgcattaactgtggcaagtcct 
ttagtcaatacggaggttgacgctaaggataaagtatcagcaactcaaaacatcgatgcg 
aaagtaacccaagaatctcaagcaacfcaacgcattgaaagagttaccaaaatctgaaaat 
ataaaaaagcattacaaagattataaggtcactgatactgaaaaagataacaaaggattt 
acgcattacacattgcaaccgaaagtgggcaacacgtatgcaccagacaaagaagtaaaa 
g t tea t acgaa t aaagaggg taagg tagt tc t tg tcaa tgg tga tac t gat gc taagaaa 
gttcaacctacgaataaggtagcgataagtaaagaaagtgccacagataaagctttcgaa 
gcaa taaaaa t tgaccgt caaaaagc taaaaac ttaaaaagtga tgtcatcaaaaccaat 
aaagttgagattgatggagaaaaaaataaatatgtttataacatagaaattattacaact 
tcaccaaaaatctctcattggaatgtgaaaattgacgctgaaactggtcaagtggttgat 
aaattaaatatgatcaaagaagcagctactacaggtacaggtaaaggtgtactaggtgac 
acgaaacaaat taatat taatag tgtcagcggtggt tatacac tacaagat 1 1 aac tcaa 
caaggtacactttcagcttacaattacgatgcgaatactggtcaagcttacttaatgcaa 
gataaagataaaaattttgttgatgatgaacaacgtgcaggtgtagatgcaaattattat 
gctaaagaaacgtatgactattataaaaatactttcggccgagaatcatatgataatcaa 
ggtagcccaattatttcaatcgcacatgtaaataacttccaaggtcaagataacagaaac 
aatgcagcttggattggtgataaaatgatttacggtgacggtgatggacgtacatttaca 
gcgttgtctggtgcgaatgatgttgttgcacatgaaattacacatggtgtaacacagcaa 
ac tgc taatct tgtttaccgttc tcaatcaggtgcattaaatgaaagtt tttcaga tgta 
tttggttacttcattgatgatgaagatttcttaatgggtgaagatgtttacacacctggt 

atgaatgattttgtttatacaaattctgacaacggaggcgtacatacgaatccaggtatt 
ccgaacaaagcagcttacaacacaattcgtagtattggtaaacaacgttctgaacaaatt 
tattatagagcgttaactgtttatttaacttcaaattctgatttccaagatgccaaagca 
tcatt^caacaagcagcatttgatttatatggcgacggtattgctcaacaagtaggtcaa 
gcatgggacagtgttggcgtg 


354. 


atgtctaaacatagtgctacgttagttattatgtttttaataactttattgcctattttt 
caatatcaagcttctgcacatgcgactttagaaaaatcaacaccacaacagcaaggggtt 

a t* t^A a ACTA e* a a a f cr A a «rr*a a 1" r* a a rrt* t* a era t* t* t" » a t" era a r* r»t* rr h era a <>» a*»r»a a a 1- a ^ 

tcgagtgtgaccttatttgatgataaaggtaaaaagattaaagaccttaaaccaataaca 
ac tggatggtc tcagaeag ttgtattt tcatc tgagcaaattgttaa tggcacgaatac t 
attgaatggcatacggtetctgcg^t^gacatgaagtcggagatacgtttgaattttca 
gt tggaaaagtgaggctaaagatg 


355. 


atgaaa^aaatca^aacaatctcgacattggl^gctggactt^tatogcatttctaggt 
cacacaac aca tgcagat gegge tgaaaat aacaa fccaacaacaaagt acatataac ta t 
agtacaactgaagtatcattttctaattcaggaaatttatatacttctggccaatgtact 
t^gtatgtttatgataaaactggtggaaaaatcggatcaacatgggggaatgcaaatagc 
tgggcaactgcagctcaagcagcaggattcactgtaaataatacacctgaagaaggtgca 
att^t^caatcatctgaaggtgctttcggacatgttgctttcgttgaaagtgtcaataat 
gatggttctottactgtaturagaaatgaactatgatggtggtccattcgctataagcaca 
cgaacaatctctgccagtgaagcaagttcatataattacatccacctgaat 


356. 


atgaaaaaaatcgctacagctacaattgcaactgcaggaatcgctactttcgcatttgca 
caccatgacgcacaagcagcagaacaaaataatgatgggtacaatccaaacgacccttat 
tcatatagctacacttacacaatcgatgctgaaggtaactaccactacacttggaaaggt 
aactggagtccagatcgtgtaaatacttcatataactataataattataataactacaac 
tactatggttacaataact^tagcaactacaataactacagtaattacaacaattacaac 
aactatcaatcaaacaacacgcaatcacaaagaacaactcaaccgactggtggtttaggc 
gcaagctattcaacatcaag-tagtaatgttcacgttacaacaacttctgcgccatcatca 
aacggtgtatctttatcaaacgctcgctcagcatctggtaacttatacacttcaggtcaa 
tgtacatattatgtatttgacagagtaggtggcaaaatcggttcaacgtggggtaacgca 
aacaactgggcaaacgctgcagcacgttctggttacacagtaaacaattcacctgctaaa 
ggtgcaatcttacaaacgtcacaaggtgcatacggacac^tagcatacgttgraaggtsrta 
aacagc aatggt t c aa tcagag t ttcagaaat gaac tacggt cacggtgcaggtgt t g tc 
act tcacgtacaatctc tgegagtcaage tgc t tea t ataac ta tat tcac 


357. 


ttggaagataaaaaagctccagtaaatgaagactttttaaattacatcaaaaactatgcc 
gatgtaagaaacatacctctttcaagacgtaagatggcctcgttgtttcacacttctaaa 
actgcaattgatgatgtctcacaagaaaaactaaatactt^rgttacgaaaacctgataag 
1 1 1 tacgtgaaca t ta tcgagc tt tcgaaagac t tatat tacaagtctggtgaatatcgt 
agcttactt^ttactttattgatatggctcgtttetattotgtgattgatccattgttt 
agcagcgatagtaagatgagcaaggagaaagtcaaaaaagacctctctaaaatatcttta 
caac ttaa taaaatgaat t taaaaca tgagttagc taaaat t tacaaaacatg tg tac 1 1 
gaagatattttctttggttatgaaatcgaagataaagacaattacttcatgttaaaactt 
gatccaaagtattgte^attagttggtatctctgacgggatgtatacatatgctttcaac 
c tgtcc ta ttt tgaeggtaatttagatt tat fcaaaaacat tcccagaagagtt tcaaaga 
gcatatttagaacgctctattgataagcaagctgacttaaattggtttattccagacttc 
actaaatcagttgttttcaaaattaatgaagacgatGctactattttacctccattttct 
acaatgtttgaacccctattagatttaaacgattataaaaagcttaaaaaagctggagct 

aaaattaa taap fcaeat*rr t* tta. t" t~ a<**a h" fa a aa a crtvrr«r«A a t" iTr»a hna ♦* a a t- rrr'a a a ^ a a a 

gattatcaagctgataacttcgcaatctcagctgaggcaatggactacttcagcgagtta 
gt taacgaaaact taccaga tgaaa t tggt tetategt t tcccc ta tggaag t taaccc t 
attaaattagatagagatgataaaactgataaggtacttgaagctactagagatgtttat 
aacgcttctggtgtttcttcatttatctttaacaatgataaaaactctactggtggttta 
acttactcagttcgtaaagatgagttattcgtaattaatttctaccgacaagttgagaga 
tggttaaatcgtaaaatcagatatggcaatatccftagccaaaaatcaatggagaatttct 
ctattaaatgtaactggaatgagtgaagatacttacttagagcaattaactaagtctggt 
acattcggtttctcagttagaggacgtattgctgcattacatggtttagattaccataca 
t tatctcaaagtttagaat tagaaaacaat ate ttagat ttagatac taat t taa tacct 
cttgctagttctcatactggtggtttaaatactgctgttgaacaaacaaaaggaaaaata 
gaagactctggtggcagacctactaaagaaactaaagacttgtctgatagcggacaagca 
aatcgtgactctagtaattctgagacaaaatctttagaaggtggtgacactaataatgaa 
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35a. 


gtgggagtcgtgtcaatcattactgggattacaatatttgtcagtggtcagcatgctcaa . 

gctgctgaaatgacacaatcatcatcagattctaacgaacagtcacaacaaacagaacaa 

gttgaacacaaagaagatacaactcatttatcttacgaattgaatcaagagggtgagaca 

gcgagccaatcaaagactagtcaagagaatcaatctgatggcaatgtacaaaaaaagagt 

aatcaaatacaacaagattcaacacaaacgtcaccattaaatgaccaaaaacaaacttca 

atggaacaacaatcaaaagacaatcatgttaccccaaattcacgtcaggatacatatcca 

aaaggccaaaatcaagatgataaaggcaaacaacagtttaaagataatcaacactcacaa 

acagaacatcaacctaatactcaaaaccaaaataatgatcaagattcatcagataaaaag 

caacacccatctgatcaaactcaagactcabcttcaaaaggaacacaacctaaacaatca 

cagtctatagaagatagagataaaacagtaaaacaaccatcttctaaagtacacaaaata 

ggtaacacaaaaactgataaaacagttaaaacaaatcaaaaaaagcaaacatcattaact 

tcaccacgcgt tg tgaaatcaaaacaaac taaacatatcaa tcaact tac tgcgcaagc t 

caatataaaaatcaatatccagtcgtgtttgtacatggatttgtaggtttagtcggtgaa 

gatgcattcagcatgtacccaaattattggggtggtactaaatataacgtgaaacaagaa 

cttacaaaattaggttaccgagttcacgaagccaatgtaggggcatttagcagcaattat 

gaccgtgctgttgaactgtattattatattaaaggtggaagagtagattatggtgcagca 

ca tgc tgcaaaa tatgg tcacaagcgtta tggcagaacatatgaaggcatcatgcc tgat 

tgggaaccaggtaaaaagatacatcttgttggacatagtatgggtggccaaacgatacgc 

ttgatggaacattttttaagaaatggaaatcaagaagaaatagattatcaacgtcaatat 

ggtgcj tacggtatccga tt tat ttaaagg tggacaagataata tggtgtc tacgat tac t 

acat taggaacgcctcataatggcacacc tgctgcagataaactagggtcgac taaat tt 

at taaagatacaa ttaatagaat tggaaaaat tggtggaac taaagcgc tcgatttagaa 

ctaggt t tt tc tcaatggggct tcaaacagcaacctaatgaatcatatgc tgaatatgca 1 

aaacgtatagcgaatagtaaagtttgggagactgaagatcaggctgrtaaatgatttaaca 

actgctggagcagaaaagttaaaccaaatgacgacattgaatcctaatatcgtctataca 

tcatatacaggtgctgcaacacatactggaccattaggcaatgaagtgccgaatattaga 

caattcccactattcgatttaacaagtcgtgtgataggtggagatgataataaaaatgtc 

agagtaaatgatggcatagtacctgtgtcttcttcactacatccaagtgatgaagcattt 

aagaaggtaggtatgatgaacctagcaactgacaagggtatctggcaagtgagacccgta 

caatatgattgggatcatctagatttagtcggcttagatactactgattataagcgaact 

ggagaagaat taggtca at t c ta ta tgagta tgataaataa ta tgttgaaag tcgaagag 

ttagatggtattacacgtaag 1 


359. 


ntafskfaltsiaaltvasplvntevdatalkvsat^^ 
iJdchykdykv^dtekdnkgfthytlqpkvg^ 

vqp tnkvais Ices a tdka f eaikidrqkakxil ksdv-iJctnJcve 1 dgekrUcyvyai ei x tt 
spkishwnvkidaetgqvvdklnmikeaat tgtgkgvlgdtkqiniiisvsggytlqdl tg 
<StlGayi^antgqaylmqdk<I3cnfvddec^^ 

gsp i i s i ahvnnf qgqrin mnaawigdkmlygdgdgirt f t al s gandwahei. thgvtqq 
taivlvyrsQsgalnesfsdvfgyfiddedflmgedvyt^sgvggdalrsmsnpe^ 
mndfvytiisdnggvhtxxsgipiikaayntii^^ 
slqqaafdlygdgiaqqvgqawdsvgv 


360. 


msklisatlvimflitllpifqyqasahatlete 

ssvtl f ddkgkkikdlkpi t tgwsqtwf sseqivngtnt i ewixtvs adglievgdt f ef s 
vgkvrlkm 


361. 


mkkikti s tlvaglgiaf lghtthadaaennnqqqs tynysttevs f snsgnlytsgqc t 1 

wyvydktggkigstwgnaiiswataaqaagftv^ 

dgs i tvseronydggpf ais tr ti easeassyay ihln 


362. 


mkkiatatiatagiatfaf ahhdaqaaeqimdgynpi^ 

awsp dx vii t^yoyiinyiinyiiyygyniiy s nyiiay siiyiinyriiiycjsiici t qsqirt t qpfcgg lg 
asys tsssnviLVtttsaps sngvs 1 snar sasgnly tsgqc tyyvf drvggkigs twgna 
nnwanaaarsgyt^mnspakgailqtsqgayghvayvegvrisngsir^ emnyghgagw 
tsr ti sasqaasynyih 


363. 


lecikkapvnedflnyiknyadvri^ 

fyvniielskdlyyksgeyrslJjiyfidmar^ 

glnlannlkhelakiyktcvlediffgyei^ 

Isyf dgn ldl lktfpee Cqrayl ers idkqadlnwf ipdf t ks vvfkineddp ti lpp fs 
tmfepll dlndykklkkagakinnyml lhqkvpmh dn an kdyqadiif ai s aeamdy £s q I 
vnenlpdeigs ivspmevnpikldrddktdkvleatrdvynasgvssfi fnndkns tggl 
tysvrkdel f vinf yrqverwlnrkirygni vaknqwrisl Invtgmsedtyleql tksg 
c t gxs vrgx 1 aaxag iuync ± sqs x eieniu ± QjLcir^±xpi.assiiuggxxiT^vequKgKX 
edsggrp tketkdl sds gqanrds snse tksleggd tnne 


364. 


vgwsii tgi titVsgqhaqaaemtqsssdsnGqsqqteqyehkedtthlsyelxiqeg-et 
asqsktsqenqsdgnvqkksnqiqqdstqtsplridqkqtsmeqqskdr^^ 
kgqnqddkgkqq fkdnqhs qt ehqpnt qnqnndqds sdkkqhpsdqtqdss skgtqpkqs 
qs 1 eaxxiJv u vKqps s jcv nxxgii u jc uq jcc v cmxKJUJ us> x toprwAS icquKji 1 nqj. caqa 
qykrujypwf vtig f vgl vgeda f smypnywggt kynvkqe 1 tklgyrvheanvgaf ssny 
dravelyyyikggrv^gaahaakyghkxygrty^ r 
lmeliflrngnqeeidyqrqyggtvsdlfkggqd^ 

i kd t inri gki ggt kal dl e lgfsqwgfkqqpnesyaeyakrianskvwe tedqavndl t 
tagaeklnqmttlnpnivytsytgaathtgplgnevpnirqfpl Edltsrviggddnknv 
rvndgivpvssslhpsdeafkkvgnminlatci^ 
geelgqfymsminninlkveeldgi trk 


365. 


tcaataaggtgctttctaaagaatttttctccccatgtccaatctataaataaatctttg 
gt t a aaaattgcgacacaaccattc teat tcga t tatgcataaaaccagtttgtgtcaat 
tccattattgctgcatcaatgattggaaatcctgtttgcccttcgcaccatgcattaaaa 
tccgcttcattttgcgaccattttatctgtcgatatttaggtttgaaagcttggtatgag 
gtttcaggatactgtgtcattaacacataa 


366. 


ctgttgcaccatttggtccttttgcacctaagtcaattgatacttgcccagttgccatat 
caggaat taacattggt acgaaaaatggac tcacacg tc t tgggee tt tatcca ttaat t 
gtttatgtgcaatttcaaatgtttccataccaccgataccagaaccaatccatacaccga 
ttcgatctgcagtattttcat 


367. 


gatgcacctttaggtctaatacctggtgttacttttaaaaatgatgtacctaacttttca 
gtcaacatacgactttcaagaggtgaacaaacaacgccatctaaaccagctgcatttgct 
aacttggcataa 


368. 


tacatcaaaccactatgtttacccattttcttaccatcaagtgttatcatatcacccggt 
tgtgcaggtaaatattgtgataaaaatgttttaaagtttttttcgccgataaaacaaatg 
cctgtagaatcttttttcttagcagtaacaagtccttgttcttcagcaattcgacgcact 
tcactcttttcgatgtcgccaattgggaacatcacttttgaaagttgttgt 
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369. 


cgtttcgcatcttcatcatattctaataatggccaatctgtcacccataagaagtttaat 
tttgtttcatcgattaaacctaattctttagctaatttgacacgtaatgcacctaaactt 

gttaatgtaagtaatgtttcaacattttctgtttcaaagaaacgtccaattggacctgtc 
aaaccatcttccacaactttaacccacgctaatcctttagcacca 


370. 


cgtcaacgtcctgtccatgtgtttccaaaaaataataatccacatgggcaatataatcat 
caatatcaacatcactacgtaacgctagcaaatgctttt 


371. 


atgaatgaagcatctaatttaatcttaaccatgccaaatgaatccaaagccgcaactaaa 
a tagcaaaga t taagccgccaa t cac tggtgc tgg ta tacaaa t acgt 1 1 t aaaaaat ta 
acg 


372. 


attctatcagccgcattatccacaccggcattattaaacaacacatcgattcttccaaac 
tgttcctttatgtcagacacaaagtctaccacttgttgttcgcttgcattatccacatta 
tacgccttcgcattgtcaccattacttttaattttatcgacagtctccgataccgcttca 
gctatgtctaccgccaatacatacgcaccttat 


373. 


cctggcgctattgtttcaggtccgtattctgttaattcattaatcggatcttttgtaatc 
tcttcttttggttcacctttactaataattactccagttaatggattttttagtgttggt 
gtcgttattgtcttctcacctttttgtccttctcttgttactttfcfcctgtccctggtgct 
aaatccggattaaat ttacgttc tt tct tgaatggaatctc ttcaac t tt t ttttc taat 
tctgttattgtttttgg-cgcttctggtgtaaaagtaaactctgaacctttcaagtcagtt 
ctcatccagccatttgcatttatccct 


374. 


ttactaacatttattgctgttaaacctacgatgacaaataaaataatagctaatactttt 
aaaataactaaaatattttccatacgagctgcttccgacataccacgtgatagtaataat 
gcagttaataaaataacgatagcagcaataatatcgataaaaccgccatttgtaccaaat 
ggatttga taa tgctgcaggtaattcgatgccaat tggtttcacaagtccgcgtaaat tc 
gctgagaatcctgatgcaacaaaggctacggcgataaaatattcagctaatagagcccaa 

ccggcaacccatccaaaaaattcaccaaataatacattgacccaagaa | 


375. 


gatgtgttgaaactgagttcaattaaattatatgtttttattatacactttttgacatat 
tttttaaatttaagaatgcgaagatttttaacatttctgatgctagctttctttttcatc 
tttcaaatgcttaataaaatcaaagccaggtcgccctttagccaatgcttccatcacatc 
ataccaatccgaaccgacttgttgatatatattttgcaa 


J / 0 . 


tctatcattgfcaaatactgtatctaagtgcataaaagttcgactagttggaatttcaatt 
gctac tac tt t tt taaacgtcgcc tgcggatt ttcaaaaatacgtcgcgc taac 1 1 1 tea 
atagcttgtgcagatgtacgttctgaaacgcctatagccaagacatctttagataaaaca 
agttcatcgccgccttcaatattgaatgggcaatctcgatctaaccagattggaatattc 
gcatctttaaatctagga 


377. 


gaagtcttggccattcccttgagtaaacatgaagccccagccatctgctcctgttgtatt 
accttggttgttgtttgctactggaacagtaattgtaaagtctttattaaaatctatttt 
atcattatattctaa 


378. 


sircflknfsphvqsinkslvkncdttilirlcikpv^ 
sas f cdhf icrYlgllcawyevsgycvixit 


379. 


llhlUvlliaisqlilaqlpyqeltlvrkrads^^ 
fdlqyfh 


380. 


daplgllpg vt f kndvpnf svnirl srgeqttpskpaaf aula 


381. 


yikplclpiflpssviispgcagkycdlcavlkffspiTcqmpvesfflavtspcssairr^ 
elf smspignitf escc 


382. 


rfasssysimgq&vthkk^fvssikpnslaiatrnapklcattfglsat^iitkspasap 
vnvsnvs t f s vskkrpi gpvkpss t tl thanplap 


383. 


rqrp vh vfp kimnphgqynhqyglihyvt 1 ana f 


384. 


mneasnl il tmpneskaatkiakikpp itgagiqirfkkl t 


385. 


ilsaalstpallrmtsilpncsfmsdt3csttccslalstlyafalsplllllstvsdtas 
amstantyapy 


38S. 


pgaivsgpysvnsligs fvi ssf gspll ii tpvngf f svgwivf sp £ cpslvtf svpga 
ksglnlrsflngisstffsnsvivfgasgvkvnsapfJcsvliapfafap 


387. 


11 tf iavkptmtnki ian t fki tki f s iraasdiprdsmiaviikitiaaiisikppfvpn 
gfdnaagnsmpigffcsprkfaenpdatkataikysa^ tqe 


388. 


dvliassittyvfiihflt^lnljniirxfltfl^^ 
ipirtdlliyilq 


389. 


siivntrrskcikvxlvgisiattflnvacgfs^ 
sssppsilngqsrsnqi gi f aslnlg 


390. 


evl aiplskheapaicscci tl vwcywnsnckvf ikiyf ii i f 


391. 


cgttgcacaaagctgaatgttaaaaatgcggatccgccagcaatgactgcaatccaacaa 
tctgatgcgacaccaccaaacataaataggaagaagccacatgcaatggcagctgcaaag 
aaattcgttaaaaaagaatattgtaatgatgcatgctcftaaa 


392. 


rctklavkna^pamtaiqqsdatppni^ldcphaT^^ 
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393. 


atgactaataaaagagaagatgtccgcaatatagcaattattgctcacgttgaccatggt 
aaaacaactttagtagatgagttgttaaaacaatctggtatattcagagaaaatgaacat 
gtcgatgaacgtgcaatggactctaacgatatcgaaagagagcgtggaattacgattcta 
gccaaaaatacggctgttgattataaaggtacacgtettaatattttggatacaccagga 
catgcagactttggtggagaagtagaacgtattatgaaaatggttgatggggttgtccta 
gtagtagatgcgta tgaaggtacaatgcc tcaaacacgt 1 1 tg tac 1 1 aaaaaagcgc ta 
gaacaaaacctgaaacctgttgttgttgttaataaaattgataaaccatcagcacgtcca 
gaggg tg t tgtaga tgaagttttagat ttattta ttgaat tagaagcaaacgatgaacaa 
t tagaat tccc tgt tgtttatgcttcagcag taaatggtacagc tagc t tagatcc tgaa 
aagcaagatgataatttacaatcattatatgaaacaattattgattatgtaccagctcca 
attgataacagtgatgagccattacaattccaagtagcattgttggactacaatgattat 
gttggacgtattggtattggtcgtgtattcagaggtaaaatgcgtgtcggagataatgta 
tcactaat taaat tagacggtacagtgaaaaacttccgtgtaactaaaatctttggt tac 
tttggattaaaacgtttagaaattgaagaagcacaagctggagatttaattgctgtttca 
ggtatggaagacat taatgttggtgaaac tgtaacaccacatgacca tcaagaagcat tg 
ccagttctacgtattgatgagcctactcctgaaatgacatttaaagttaacaattctcca 
t ttgctggccgtgaaggtgactt tgtaacagcacgtcaaattcaagaacgtttaaa tcaa 
caattagaaacaga tgta tctttgaaagtt tctaacacagat tc tccagatacatgggta 
gttgctggtcgcggtgaattgcatttatcaatccttattgaaaatatgcgtcgtgaaggt 

ta tgaa t tacaagt ttcaaaaccacaagtaattattaaagaaa tagatggtgtaa tgtgt ! 

gaaccatttgaacgtgtgcaatgtgaagtgccacaagaaaatgcaggtgctgttattgaa 

tcattaggtgcacgtaaaggtgaaatggttgatatgactacaactgataatggacttaca 

cgtttaa tc t ttaa tgtac cggc tcgtggtatgat tggt tat acgac tgaa tttatg tea 

atgacaagaggttacggtattattaaccatacatttgaagaatttagaccacgtattaaa 

gcacaaa ttggcgg tegtegtaa tggtgcattaa t ttcaatggatcaaggt tetgeaagt 

acttatgccattttgggacttgaagatagaggtgtaaacttcatggaacctggtactgaa 

gtttatgaaggtatgattgttggtgaacataatcgtgaaaatgatttaactgttaacatc 

actaaaacaaaacatcaaactaacgtacgttctgcaacgaaagaccaaacacaaacaatg 

aatagaccgegtat tctaacattggaagaagcg t tacaattcat taatgatgatgaac tt 

g ttgtggt tacaccagaaagtatacgtttaagaaagaaaattt taaacaaaaatgttcgt 

g aaaaag aagc aaagcgt at caaacaaat gatgeaagaa aa c gaa 


394. 


gtgcttaggagtgatttttatatgtcttattccattgttagagtttcaaaagttaaatct 

ggaacaaatacaacgggcatacaaaaacatgttcaaagagaaaataataattatgaaaat 

gaaga ta tagaccat agtaaaact tac t taaat tatgatttggtaaatgctaataaacag 

aattttaataacttgattgatgaaaaaatcgaacagaattatacaggcaaaagaaaaatt 

agaacagacgcgattaaacacattgatggtttaattacatcagacaatgatttctttgat 

aatcaaacgccagaagatacaaagcagttttttgaatatgctaaagagtttttagaacaa 

gaatacggtaaagataatttattatatgcaacagttcacatggacgaaaaaacaccacat 

atgcattatggcgtdgttccaataactgatgatggtcgtttaagtgctaaagaagttgta 

ggtaataaaaaagctttaacagcgtttcaagatagatttaatgagcatgttaaacaacga 

ggatatgatttagaacgtgggcaatcaagacaagtaacaaatgctaaacatgagcaaata - 

agtcagtataaacaaaaaacagaatatcataagcaagaatatgaacgtgagagccaaaaa 

acagaccatataaagcaaaagaacgataaattaatgcaagagtaccaaaaatcgttaaat 

acgcttaaaaagcctataaatgttccgtatgagcc^gaaactgaaaaagtaggtggttta 

tttagcaaagaaatacaagaaactggaaatgttgtaataagccaaaaagatttcaatgaa 

tttcagaaacagataaaagctgctcaagatatttcggaagattacgagtatataaagtct 

ggtagagccttagatgataaagataaggaaatacgagagaaagatgatttattaaataaa 

gcagttgagcgtattgaaaacgcagacgataattttaaccaactttacgaaaatgcaaag 

ccacttaaagagaatatagaaatagcgttaaagcttttaaaaatcttactaaaagagtta 

gaacgagt 1 1 taggaagaaatacc 1 1 1 geggaaagag t taataag 1 1 aacagaagatgaa 

rfAAnA^f |-aa t~(TrTt* f- \~ p\ctC?iCT<~TZ\ 3 3 ft" ♦"A-fTA t"_AA AAA AAfrrAfl ^r*r»»rra AV^A^A^^r»A 
c c acLcbai* l> uoio i»*y yuu uuy v»oy y ooou. i» i«ciy a i«aa txaacLo. t«y ouvvcoswi o uci u-ci ll La 

gaacaggaacagcaacaagaacaacaaaagaatcaaaaacgagatagaggtatgcactta 


395. 


ratnkr edvra iai i ahvdligk 1 1 1 vdel Ikqsgi f renehvderamdsndierergi t il 
aknt avdykgtrini Idtpghadf gge ver imkinvdgwl vvdayegtinpqtr f vlkkal 
eq^kpvvv^mkidJqpsarpegvvdevlcilf ieleandeqlefpvvyasav^ 
kqddnlqs lye t i idyvpap idrisdeplqfqvalldyiKiyvgrigigTrvfrgkmxvgdiiv 
slikldgtvknfirv'Ud.fgyfgriarlei 

pv.ixic.ep cx6inuiiJwnnspragre9xicvT*ax ^j.qQrxnqqjL euavs±KvsnucispQCwv 

vagrgoLbl s ilieimrxegyeLqyskpqviikeidgvmcep f ervqeevp qenagavie 

slgarkgera^dmttttogltrlifawpargmigyttefnismt^ 

aqi ggxrngal i smdqgs as ty ail gl edrgvu f mepgt e vyegmi vgeiinr endl tvni 

tktkl^tiivxsatkdqtQjannzpriltleealqfinddelvvv^ 

ekeaJcrikqinmqene 


396. 


VXiRSDFYMSYS IWVSKVKSGTNTTGI QKHVQRENN^^ 

NFNNLIIDEKEEQNYTGKRKIR^^ 

ErfGKD^LYATVHMDKKTPHt^^ 

GYDLERGQSRQVTNAKHEQI SQYKQKTE YHKQEYERESQKTDHIKQKNDKLMQ5YQKSLN 
TLKKP INVP YEQ ETEKVGGLF SKE I QSTGNWT SQKDFNZFQKQI KAAQ D I SEDYEYIKS 
GRAIJDDKDKBIKBKIXJLLNK^VERIE^ 
ERVIX3ROTFAERVNKLTEDEPKL 


397. 


atgac tgttgaagaaagatccaatacagccaaagttgacattttaggggtcgattttgat 
aatacaacaatgttgcaaatggttgaaaatattaaaaccttttttgcaaatcaatcaacg 
aataatctttttatagtaacagccaaccctgaaatagtgaattacgcgacgacacatcaa 
gegtatttagag ttaataaatcaagegage tatac tg t tgc tgatgggacaggagtagtc 
aaagcttcgcatcgtttaaagcaacctctagcgcatcgtatacctggtattgagttgatg 
gatgflatgtttgaQflffittgp^g^tgt:aaaticat:gaaaaagtat:tt:tt:gctaggggcaact 
aatgaagttgtagaagcggcacaatatgcattgcaacaaagatatccaaacatatcgttt 
gcacatcatcacggttatattgatttagaagatgagacagtagtgaaacgaattaaactg 
tttaaacctgattacatatttgtaggtatgggattccctaaacaagaagaatggattatg 
acacatgaaaaccaatttgaatctacagtgatgatgggcgtaggtggttctcttgaagta 
tttgctggggctaaaaagagagcgccttatatctttagaaaattaaacattgaatggata 
tatagagcattaatagattggaaacgtattggtagattaaagagtattccaatatttatg 
tataaaatagccaaagcaaaaagaaaaataaaaaaggcgaaa 


398. 


mtveersntakvdilgvdfa^ttzolgjirvei^ 

aylelinqasyivadgtgwkashrlkqpl ahripgielmdeclkiahvnhqkvfl Igat 
neweaaqyalqqrypnis f ahhhgyidlede twkr i kl f kpdyi fvgmgfpkqeewim 
tAenqfestvmmgvggslevfagakXiapYifrk^ 
ykiakakrkikkak 
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399. 


atgagtgaaaattttaagttacgtaaaatgaaagtcggtttagtatctgttgcaattaca 
atgttatatattatgacaaacggacaagcagaagcatctgaaaatcaaaacgctttaatc 
tctaatataaatgtagacaatcaggaaaaacagaataatgtaaatcaagctgttcagcct 
caaaataatac taatgaaacatcaaaagtaccggctaatt ttgtcaaat tgaatgatatt 
aaaccagg tgatac t tc ta tacaaggaacaactttaccaaatcaa tttatac tattaac t 
attgataaaaaagatgtgagctcagttgaagattctgacageagctttgttatgtctgat 
aaagatgggaat tt taag tatgac t taaatggtcgcaaaattg ttcataa tcaagaaa tt 
gaagtgtcttcatcagatccctatttaggtgacgatgaagaagatgaagaagtagaagaa 
ac t tcaac tgaagaag ttggtgc tgaggaagaaagtacagaagctaaagc tacatataca 
acaccgcgatatgaaaaagcgtatgaaataccgaaagaacagctaaaagaaaaagatgga 
catcaccaag t tt ttatcgaacctat tac tgaagg ttcaggta t ta t taaaggcc a tacc 
tc tg taaaagg taaag t tgc tc tatc tat taataataaatttattaac 1 1 tgagacaaat 
gctaatggtggtccaaataaagaagaagcgaaatctggatcagaaggaatctggatgcct 
attga tgacaaaggatac tttaattttgac 1 1 caaaacgaaacgtttcgatga 1 1 tagag 
ttaaagaaaaatgatgagatctcattaacatttgcacctgatgacgaagatgaggcattg 
aagtcat taat t ttcaaaactaagg taacgag 1 1 tagaagatat tgataaagcagaaac t 
aaatatgaccatactaaagtggaaaaagtaaaagtattgaaagatgttaaagaagattta 
catgtagatgaaatttacggaagcttatatcatacagaaaaaggtaaaggtattcttgat 
aaagaaggtactaaagtaattaaaggtaagactaaattcgcaaatgcagttgtgaaggta 
gactctgaactaggtgaaggtcaagaattccctgatttgcaagtcgatgraaaaggtgaa 
ttcagctttgatgtagatcatgctggatttagattacaaaatggagaaacactaaacttc 
acagtagttgatcctattacaggtgaattattaagtggaaattttgtttctaaaaacata 
gatatttatgaatctcctgaagaaaaagcagatcgtgagtttgatgaaagaatggaaaac 
acacctgcatatcataaattacatggtgataaaattgtcggctacgatactaacggattc 
ccga ttacc tggttttatccat taggtgaaaagaaagttgaacgtaaggcaccaaaat ta 
gaaaaa 


400. 


msenfklrkrnkvglvsvai tarayimtogqaeasen^alisninvtlQqekcjimvngavw 
<3PMtnetsJcvpantvicxncu.KpgcicsxggttJ^ngriA 

kdgnf kytilngrkivlmqeievsBSc^ylgddeedeeveetlsteevgaeeesteakatyt 

tpryekayeipkeqlkekdghhqy f iepi tegsgi ikghtsvkgkvals innkf inf etn 

anggpnkfieaksgsegivmjpiddkgyfrif dfktkrf ddlelkkndei el tf apddedeal 

ksli£kttcvtsledidtaetkydh.tJw^ 

kegtkvikgktkfanawkvxaselgegqefpdlq^axkgefsf^^ 

tvvdpi tgellsgnf vsknidiyespeekadref dermentpayhklhgdkivgydtngf 

pi twfyp lgekkvexkapk 1 ©k 


401. 


gtctatatgctatc aag taccaggtt tat tgttaggtggtacaacaat tgt aat aagt cc 
actaatatcattaatgaaagatcaagtggatcaattaaaagcgatgggaattcaagctgc 
fehfchtfcaaa 


402. 


vyi^sst^fivrwymicnkstniineresgsiksdgnss 


403. 


tttaaatataaaaaaaacagaaaaatacctagtattatgatgcaacaaattaaaattact 
atactatattcatatttaacgataaataaatgggaataccttcttaacataacaccaaat 
aagaccgtacttcctgccactsfffccaaaaagaattgattttagctgfccttcacaatgttt 
anarrH- ¥■ eflaaatefc t tfcfcecretcrafcfcfcfccracfffcAc ttttttcrcraatcacrccaat taatc 
attgggaaaaagagtgctaaccatgtacttactaaatcaatcatcaaatattcatctttg 
tatttgataattctatatttgggattcttattaatattttcagtttcacaaagcaatgtc 
tccacttcttttcaattggttttatat 


404. 


f kykknrkipsimnqqiki tilysyltinkweyllni tpnktvlpatgqkel ilavf tmf 

VrrcVefcl -i 1 hvf'Feri c?rrl iicrlcJcf5an'KTrlt-Tc^iiIcv<5filvliilvla''f lllf svsosaiv 

A,VbJ^olollX L- jf i- l.y -L Dyi XAyjUkOOAiuv J> uua j. J-iyy o«j •x-j J- -i-.i--i.jr <i- v pv^oiiv 

stsfqlvlv 




nrrna i-n^aaat*a , atttc?cratitt:cccfatCTaaatcaattotttaatttcrttCTcaa.ttcrtcrta 
gggttatgttcttttatttcttctgctaagtatattttttggatttccatttcttctaac 
actgtagctaagacatcaataaagcgtggtaagtttttagttacagctaggtcgatacga 
cga 


406. 


grakmi sisdeincliccncvglcsf issakyif wis is sntvaktstkrgkflvtarsirr 


407. 


tt tgaagc t acaaagg t accgcataa tggcagcacat taa t taac aa tgcgc taaac 1 1 1 
aatgaggcgc tgatttgcttgtc 1 1 taaaagtcaacatagcactgataattcc taaaata 
gctactatacgtggaattgtcatgctcggatactgcggtatatgtaagaaagcaccaaga 
cc tgctatcacaccacatac taacgcaatatatagaaat tgcttcaaatcattcactcct 
aaattgttattacactattacaca 


408. 


featkvplmgstliimalnfnealiclslkvnialii^ 
pai tphtnaiyrnc £ks f tpklllhyyt 


409- 


atgcttgctgctcgcatactattagaatctggtgcagaaggtacgcgtgtagaagatacc 
atgacacgtattgcaaaaaaacttggttacagtgaaagtaacagctttgttacaaacact 
gtcatccagtttacgttacattcggaatcgtttcctagaatatttagaattacctctcga 
gatacaaac t taa taaaaa t ttc tcaagc taataaaattt cgcgtcaaattacaaacaat 
gaaa 1 1 1 c tt tagccgaagcaaaaacgcaac t tgaaaaaa tata tgt tgc taagcg tgac 
agcagtc t tccct t taaaggtt t tgc tgcagcaatgat tgcaatgagtt tct tatat tta 
caaggtggtagattgattgatgttttaactgcgatattagcaggtagtctaggataccta 
gtcactgagattttagatcgtaagttacacgcacagtttatcccagaattcattggttca 
ttagttattgggattatcgccgttattggacatacacttattccaacaggtgacttggca 
actat tatcat tgcggcagt ca tgcc tat tgttcctggtgtattaataacaaacgc aata 
caagatttatttggtggacacatgttgatgttcacaacgaaatcattagaagcattggtt 
actgcgtttggcatcggtgctggcgttggtagcgtattaattttagta 


410. 


mlaarillesgaegtrvedtmtriakklgysesiiafvtntviqftlhsesEprifritsr 
dtnlikisqankisrqitimeislaeaJctqleki^ 

qggrlidvltailagslgylvteildrklhaqfipefigslvigiiavightliptgdla 
tiiiaavmpivpgvlitnaiqdlfgghmlmfttkslealvtafgigagvgsvlilv 
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411. 


atgacatttaataaagtattattgagctggatagtcatattgattataacaactagcata 
tatctattttggcagttgggcgatatcaatgatgtatttaaccagtctattttaatcaat 
g ttaga t t^ccgagat tat tagaagcat tgt tgacagg ta tgata t taactgt tgcaggc 
cttatatttcaaacagttttaaataatgcattggcagatagctttacattaggattggca 
agcggcgctacatttggttcaggattagcattatttttaggtttaacaacgttatggatt 
cctgtattttcaataacatttagtttgataacattaataactgtattagtcattacgtcg 
gtattgagccaaggctatccagttagaatcttaatattaagtggtttaatgattggtgcg 
ttattcaattcacttctatattttttgattttattaaaacctcgcaaattaaatacaatt 
gccaattatctgtttggtggttttggtgatgcagaatactcaaatgtatctataatagca 
atcacatttatcattgcattgtttggtatatttatcattcttaatcaactaaagttattg 
caa t taggagaactaaaaagtcagtcac taggc ttaaatgttcaattga tt acatatatc 
gcgttatgtatagcttctatgataacggcgataaatgtcgcatatgttggcatcattgga 
ttcattggtatggtgataccgcaactcattagaaaatggcagtggaaacaatcattagga 
agacaattggctttaaatattgtaactggaggacaaataatggttatggcagattttatt 
ggtagccatatattgtcaccagtacaaataccggcaagtattatcattgcattaattggt 
ataccagtattattttacatgctaatatctcagtcgaaacggttacac 


412. 


mtf nJcvl l'swivil ii ttsiyl f wqlgcUndvf n<isi"linvrlprll sail tgmi 1 tvag 
1 i f qtvlnnalads £ tlglasgat f gsgl al flgl ttlwipvf si t f s li tl i tvlvl t s 
vlsggypvri lilsglmigal fns llyf 1 illkprklnti any If ggf gdaeysnvsiia 
i tf iial f gif iilnqlkllqlgelksqslglnvql ityialciasmitainvayvgiig 
figm^pqlirJcwiiwfcqslgi^lalnivtggq 
ipvl f yml i s qskr Ih 


413. 


atgaacaaacagcaaaaagaatttaaatcattttattcaattagaaagtcatcactaggc 

gttgcatctgtagcaattagtacacttttattattaatgtcaaatggcgaagcacaagca 

gcagc tgaagaaacaggtggtacaaatacagaagcacaaccaaaaac tgaagcagt tgca 

agtccaacaacaacatctgaaaaagctccagaaactaaaccagtagctaatgctgtctca 

gta tc taataaagaagt tgaggcccc tac t tctgaaacaaaagaagc taaagaag t taaa 

gaagttaaagcccctaaggaaacaaaagaagttaaaccagcagcaaaagccactaacaat 

acatatcctattttgaatcaggaacttagagaagcgattaaaaaccctgcaataaaagac 

aaagatcatagcgcaccaaactctcgtccaattgattttgaaatgaaaaagaaagatgga 

actcaacagttttatcattatgcaagttctgttaaacctgctagagttattttcactgat 

tcaaaaccagaaattgaattaggattacaatcaggtcaattttggagaaaatttgaagtt 

tatgaaggtgacaaaaagttgccaattaaattagtatcatacgatactgttaaagattat 

gcttacattcgcttctctgtatcaaacggaacaaaagctgttaaaattgttagttcaaca 

cacttcaataacaaagaagaaaaatacgattacacattaatggaattcgcacaaccaatt • 

tataacagtgcagataaattcaaaactgaagaagattataaagctgaaaaattattagcg 

ccatataaaaaagcgaaaacactagaaagacaagtttatgaattaaataaaattcaagat 

aaacttcctgaaaaatbaaaggctgagtacaagaagaaattagaggatacaaagaaagct 

ttagatgagcaagtgaaatcagctattactgaattccaaaatgtacaaccaacaaatgaa 

aaaatgactgatttacaagatacaaaatatgttgtttatgaaagtgttgagaataacgaa 

tctatgatggatacfctttgttaaacaccctattaaaacaggtatgcttaacggcaaaaaa 

tatatggtcatggaaactactaatgacgattactggaaagatttcatggttgaaggtcaa 

cgtgt tagaactataagcaaaga tgc taaaaataatac tagaacaatta t tt t ccca tat 

gttgaaggtaaaactctatatgatgctatcgttaaagttcacgtaaaaacgattgattat 

gatggacaataccatgtcagaatcgttgataaagaagcatttacaaaagccaataccgat 




cctagcaaaccaacaccatcacctgttgaaaaagaatcacaaaaacaagacagccaaaaa 
gatgacaataaacaattaccaagtgttgaaaaagaaaatgacgcatctagtgagtcaggt 
aaagacaaaacgcctgctacaaaaccaactaaaggtgaagtagaatcaagtagtacaact 
ccaactaaggtagtatctacgactcaaaatgttgcaaaaccaacaactgcttcatcaaaa 
acaacaaaagatgttgttcaaacttcagcaggttctagcgaagcaaaagatagtgctcca 
ttacaaaaagcaaacattaaaaacacaaatgatggacacactcaaagccaaaacaataaa 
aatacacaagaaaataaagcaaaatcattaccacaaactggtgaagaatcaaataaagat 
atgacattaccattaatggcattattagctttaagtagcatcgttgcattcgtattacct 
agaaaacgtaaasLac 


414. 


MNKC&KEFKSFYSIRKSSLGVASVAISTIJ^ 

SPTTTSEKAPETKPVANAVSVSNKEVE^ 

TYPIJ^ELREAIKNPAIKDKDHSAPNSR^ 

SKPEIELGLQSGQEWRKFEVYEC^KKLPI^ 

HFNHKEEKYDYTLMEPAQPIYNSADKFKTEEII5fKAEKLL^ 

KI/PEKIrKAEY^KKLKDTKKALDEQVKSAITEFQ^ 

SMMDTFVKHPIKrGMLNGKiCYMVtiiff 

VEGKTLYDAIVKVHVKTIDYIXSQYHV^ 

PSKPTPSPVEKESQKQDSQKDHNKQLPSVEKE^ 

PTKVVSTTQNVaKPTTASSKTTKI^QT 

IW^ElSnUVKSLPQTGEESNKDMTLPlMALLALSSIV^ 


415. 


atgaattatccaaatggtaaaccatatcgtaaaaatagtgctatagacggagggaaaaag 
accgctgcctttagtaatattgagtatggtggacgtggtatgtcacttgaaaaagatatc 
gaacattcaaatacgttttatcttaaaagcgacattgcagttattcacaaaaagcctacg 
ccagtacaaatagttaatgtcaactatcctaagcggagtaaagctgtgattaacgaagct 
tattttcgtacaccttcaacaactgattacaacggcgtttatcaaggttattatattgat 
tttgaagcaaaggaaactaaaaacaagacgtcctttcctttaaataatattcatgaccat 
caagtcgaacatatgaaaaatgcatatcaacaaaaaggtattgtgtttttaatgattcgt 
1 1 taaaacgc tagatgaagt t tatcttttaccc tat tcaaaat tcgaagta 1 1 ttggaag 
agatataaagataatattaaaxagtctataacagttgatgaaatacgaaaaaatggttac 
catat tec ttatcagtatcaaccaagat tagactatc taaaagcagttgataagt tga ta 
t tagatgaaagtgaggaccgcgta 


416. 


mnypngkpyrkns aidggkXtaa f sni eyggrgms 1 ekdiehsn t fy lksdi avihkkp t 
pvqivnvnypkrskavineayf rt^sttdyngvyqgy^ 

qyehmknayqqkgi vf lmlr fkt Idevyl lpysJcf evf wkrykdnikxs i tvdeirkngy 
Mpyqyqprldylfcavdkli 1 desedrv 
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417. 


ttgatatatctagataatgcggcaacgacgaaagcatttgaagaagtgttagatacttat 
ttaaaagtaaatcaatcaatgtattataatccgaatagtccgcataaagctggtttgcag 

gcaaatcaattactacaacaagcaaaaacccaaattaatgcaatgattaattcaaaaaca i 

aattatgatgttgtattcactagtggtgcaactgaatccaataatcttgctttaaaaggt 

attgcccatcgtaaatttgatacagcgaaggaaataattacatccgtgttagagcatccg 

tccgta t tagagg t tgtaagatatt tggaagcacacgaaggatttaaagt taaatatgtt 

gatgtaaagaaagatggcagtattaacttagaacacttcaaagaattaatgtcagacaaa 

gbcggtttagtaacatgtatgtatgtaaataatgtaactggacaaatacagcctattcca 

caaatggctaaagttataaaaaattatcctaaggcacattttcatgtagatgcggttcaa 

gcattcggcaaaatttcaatggatctcaataacatagatagtattagtttaagtggacac 

aagtttaatggtttaaaaggacaaggcgtcttacttgtaaatcacattcaaaatgttgaa 

ccaactgtccatggtggtggtcaagaatatggcgttagaagtggaacagttaatttgcca 

aatgatat tgcaatggttaaagcga tgaagatagc taatgaaaac tttgaagcat tgaat 

gcatttgtbactgagttaaataatgacgtccgtcaatttttaaataaatatcatggagtt 

tatattaattcttcaacttcaggttcaccattcgttttaaatattagttttcctggcgta 

aaaggtgaagtat tagttaatgc 1 1 1 ttcaaaata tgacattatgatatc tacgacaagt 

gcttgttcatctaaacgtaataaattaaatgaagtattggctgcaatgggattatcagac 

aaatc tat tgaaggtagtataagattatcat ttggggc tac tacaactaaagaagatata 

gcgaggtt taaagaaa ta 1 1 1 atcatcattta tgaggaaat taaggagttgc taaaa 


418. 


1 iyldnaat tJcaf eevldt^lkvnqsmyyi^nsphkaglQanqllqqaktqi 

nydwf tsgatesnnlalkgi ayrkfdtakeiit^vlehpsvlevvryleahegfkvkyv 

dvkkdgs i nl ehfkelms dkvg 1 vtcmyvnnv t g qi qp ipqmakvi knypkah fhvdavq 

afgklsmdlnnids islsghkfnglkgqgvl Ivnhiqnvep tvhgggqeygvr sgtvnlp 

ndiaitcvkamki anenf ealnafvtelnndvrqflnkybgvytnss tsgspf vlnisfpgv 

kgevlvnafskytUndsttsacsskriiJclnevlaajnglsdksiegsirlsfgatttXecU 

arfkeifiiiyeeikellk 


419. 


atgtcatatcattggtttaagaaaatgttactttcaacaagtattttaattttaagtagt 
agtagtttagggcttgcaacgcacacagttgaagcaaaggataacttaaatggagaaaaa 
ccaactac taatttgaatcataa tataac ttcaccatcagtaaatagtgaaatgaataat 
aatgagactgggacacctcacgaatcaaatcaaacgggtaatgaaggaacaggttcgaat 
agtcgtgatgctaatcctgattcgaataatgtgaagccagactcaaacaaccaaaaccca 
agtacagattcaaaaccagacccaaataaccaaaacccaagtccgaatcctaaaccagat 
ccagataacccgaaaccaaaaccggatccaaaaccagacccagataaaccaaagccaaat 
ccggatccaaaaccagatccagataacccgaaaccaaatccagatccaaaaccagaccca 
gataaaccaaagccaaatccggatccaaaaccagatccagataaaccaaagccaaatccg 
aatccaaaaccagaccc taataagccaaatcc taacccgtcacc agatcccgatcaacct 
ggggattccaatcattctggtggctcgaaaaatggggggacatggaacccaaatgcttca 
gatggatctaatcaaggtcaatggcaaccaaatgggaatcaaggaaactcacaaaatcct 
actggtaatgattttgtatcccaacgatttttagccttggcaaatggggcttacaagtat 
aatccgtatattttaaatcaaattaataagttgggcaaagattatggagaagttactgat 
gaagacatttataatattattcgaaaacaaaatttcagcggaaatgcatatttaaatgga 
ttacaacagcaatcgaattactttagattccaatatttcaatccattgaaatcagaaagg 
tactatcgtaatttagatgaacaagtactcgcattaattactggtgaaattggatcaatg 
ccagatttgaaaaagcccgaagataagccggattcaaaacaacgctcatttgaaccgcat 
gaaaaagacgattttacagtagttaaaaaacaagaagataataagaaaagtgcgtcaact 
gcatatagtaaaagttggctagcaattgtatgttctatgatggtggtattttcaatcatg 
ctattcttatttgtaaagcgaaataaaaagaaaaataaaaacgaatcacagcgacga 


420. 


msyhwfklcmllstsililsssslglat^tveal<minge^trTi1 nhni tspsvngemnn 
netgtphesnatgnegtgsnsrdanpdsiinvkpdsimq^^ 
pdnpkpkpdpkpdpdkpkpnpdpkp^ 
npkpdprikpnpnpspdpdqpgdib^isggaknggt^tf^ 

tgndfvsqr f lalangaykynpyi lnqinklgltdygevtdediyniirkqnf sgnaylng . 
1 qqqsny f r f qyfnplks eryyrnldeqvlali tge igsmpdlkkpedkpdskqrs f eph 
ekddf twkkqedrikksas tayskswlaivcsiranwf s iml f 1 fvkrnkkknknesqrr 
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421. 



a tgagaga taagaaaggaccgg taaataaaagag taga 1 1 ttccatcaaataaat tgaat 
aaatattcaataagaaaatttacagttggaacagcatctattttaattggctcactaatg 
tatttgggaactcaacaagaggcagaagcagctgaaaacaatattgagaatccaactaca 
ttaaaagataatgtccaatcaaaagaagtgaagattgaagaagtaacaaacaaagacact 
gcaccacagggtgtagaagctaaatctgaagtaacttcaaacaaagacacaatcgaacat 
gaaccatcagtaaaagctgaagatatatcaaaaaaggaggatacaccaaaagaagtagct 
gatgttgctgaagttcagccgaaatcgtcagtcactcataacgcagagacacctaaggtt 
agaaaagctcgttctgttgatgaaggctcttttgatattacaagagattctaaaaatgta 
g ttgaatc taccccaa t tacaa ttcaaggtaaagaaca 1 1 1 tgaaggttacggaagtg 1 1 
gatatacaaaaaaaaccaacagatttaggggtatcagaggtaaccaggtttaatgttggt 
aatgaaagtaatggtttgataggagctttacaattaaaaaataaaatagattttagtaag 
gat ttcaat 1 1 taaagt tagagtggcaaataaccatcaatcaaataccacagg tgc tgat 
ggttgggggttcttatttagtaaaggaaatgcagaagaatatttaactaatggtggaatc 
cttggggataaaggtctggtaaattcaggcggatttaaaattgatactggatacatttat 
acaagttccatggacaaaac tgaaaagcaagc tggacaagg ttatagaggatacggagc t 
tttgtgaaaaatgacagttctggtaattcacaaatggttggagaaaatattgataaatca 
aaaactaattttttaaactatgcggacaattcaactaatacatcagatggaaagtttcat 
gggcaacgtt taaatgatgtcatc ttaacttatg ttgc ttcaac tggtaaaatgagagca 
gaatatgctggtaaaacttgggagacttcaataacagatttaggtttatctaaaaatcag 
gcatataatttcttaattacatctagtcaaagatggggccttaatcaagggataaatgca 
aa tggc tgga tgagaac tgac ttgaaaggtt cagagt t tac 1 1 1 tacaccagaagcgcca 
aaaacaataacagaa t tagaaaaaaaag t tgaagagat tccat tcaagaaagaacg taaa 
tttaatccggatttagcaccagggacagaaaaagtaacaagagaaggacaaaaaggtgag 
aagacaataacgacaccaacactaaaaaatccattaactggagtaattattagtaaaggt 
gaaccaaaagaagagattacaaaagatccgattaatgaattaacagaatacggacctgaa 
acaatagcgccaggtcatcgagacgaatttgatccgaagttaccaacaggagagaaagag 
gaagttccaggtaaaccaggaattaagaatccagaaacaggagacgtagttagaccaccg 
gtcgatagcgtaacaaaatatggacctgtaaaaggagactcgattgtagaaaaagaagag 
attccattcgagaaagaacgtaaatttaatccggatttagcaccagggacagaaaaagta 
acaagagaaggacaaaaaggtgagaagacaataacgacaccaacactaaaaaatccatta 
actggagtaattattagtaaaggtgaaccaaaagaagaaatcacaaaagatccgattaat 
gaattaacagaatacggaccagaaacgataacaccaggtcatcgagacgaatttgatccg 
aagttaccaacaggagagaaagaggaagttccaggtaaaccaggaattaagaatccagaa 
acaggagacgtagttagaccaccggtcgatagcgtaacaaaatatggacctgtaaaagga 
gactcgattgtagaaaaagaagaaattccattcaagaaagaacgtaaatttaatccggat 
ttagrcaccagggacagaaaaagtaacaagagaaggacaaaaaggtgagaagacaataacg 
acgccaacactaaaaaatccattaactggagaaattattagtaaaggtgaatcgaaagaa 
gaaatcacaaaagatccgattaatgaattaacagaatacggaccagaaacgataacacca 
ggtcatcgagacgaatttgatccgaagttaccaacaggagagaaagaggaagttccaggt 
aaaccaggaattaagaatccagaaacaggagacgtagttagaccaccggtcgatagcgta 
acaaaatatggacctgtaaaaggagac tcgattgtagaaaaagaagaaat tccattcaag 
aaagaacgtaaatttaatcctgatttagcaccagggacagaaaaagtaacaagagaagga 
caaaaaggtgagaagacaataacgacgccaacactaaaaaatccattaactggagaaatt 
attagtaaaggtgaatcgaaagaagaaatcacaaaagatccgattaatgaattaacagaa 
tacggaccagaaacgataacaccaggtcatcgagacgaatttgatccgaagttaccaaca 
ggagagaaagaggaagttccaggtaaaccaggaattaagaatccagaaacaggagatgta 
gttagaccaccggtcgatagcgtaacaaaatatggacctgtaaaaggagactcgattgta 
gaaaaagaagaaattccattcgagaaagaacgtaaatttaatcctgatttagcaccaggg 
acagaaaaagtaacaagagaaggacaaaaaggtgagaagacaataacgacgccaacacta 
aaaaatccattaactggagaaattattagtaaaggtgaatcgaaagaagaaatcacaaaa 
gatccagttaatgaattaacagaattcggtggcgagaaaataccgcaaggtcataaagat 
atctttgatccaaacttaccaacagatcaaacggaaaaagtaccaggtaaaccaggaatc 
aagaatccagacacaggaaaagtgatcgaagagccagtggatgatgtgattaaacacgga 
ccaaaaacgggtacaccagaaacaaaaacagtagagataccgtttgaaacaaaacgtgag 
tttaatccaaaattacaacctggtgaagagcgagtgaaacaagaaggacaaccaggaagt 
aagacaatcacaacaccaatcacagtgaacccattaacaggtgaaaaagttggcgagggfc 
caaccaacagaagagatcacaaaacaaccagtagataagattgtagagttcggtggagag 
aaaccaaaagatccaaaaggacctgaaaa c ccagagaagccgagcagaccaactcatcca 
agtggcccagtaaatcctaacaatccaggattatcgaaagacagagcaaaaccaaatggc 
ccagttcattcaatggataaaaatgataaagttaaaaaatctaaaattgctaaagaatca 
gtagctaatcaagagaaaaaacgagcagaattaccaaaaacaggtttagaaagcacgcaa 
aaaggtttgatctttagtagtataattggaattgctggattaatgttattggctcgtaga 
agaaagaat . ~ 



422. 



mrdkkgpvnkrvdf lsokliikysirkftv^ 

lkdnvqsXevkieevtokdtapqgveaksevtsiikdtieliepsvkaediskkedtpkeva 
dvaevqpkssvtlmaetpkvrkarsvdegs f di trdsknwes tp i tiqgkeaf egygsv 
diqkkptdlgvsevtrfnvgnesngligalqlknkidfskdfnf^ 
gwgfl f skgnaeeyl tnggil gdkgl vns gg fkid tgyiyts smdktekqagqgyrgyga 
f vknds sgnsqmvgeni dksktnf Inyadns tn ts dgkfhgqr lndvi 1 tyvas tgkmra 
eyagktwets i tdlglsknqaynf li tssqrwglnqginaagwmrtdlkgsef tf tpeap 
kti telekkveeip fkkerkfnpdlapgtekvtregqkgekti ttp tlknpl tgvii skg 
epkeeitkcfeiaeltej/gpetiapgordefdpklptgekeevpglqjgiknpetgdvvrpp 
vdsvtkygpvkgds ivekee ip f ekerkfnpdl apgtekvtregqkgekti ttptlknpl 
tgviiskgepkeei tkdpinel teygpetitpghrdef dpklptgekeevpgkpgiknpe 
tgdvvxppvdsvtkygpvkgdsivekeeip f kkexkf npdl apgtekvtregqkgekti t 
tp tlknpl tgeiiskgeskeei tkdpinel teygpe ti tpghrdef dp kip tgekeevpg 
kpgiknpetgdvvrppvdsvtkygpvkgdsivekeeip fkkerkfnpdlapg tekvtreg 
qkgekti ttp tlknpl tgeii skgeskeei tkdpinel teygpe ti tpghrde f dpklp t 
gekeevpglqjgiknpetgdvvippvdsvtkygpvkgdsivekeeipEekerkfnpdlapg 
tekvtregqkgekti ttp tlknpl tgeiiskgeskeei tkdpvnel tef ggekipqghkd 
if<^nlptd^e3cvpgkpgiknpdtgkvieepvddvikhgpktgtpetktveipfetkre 
fnpklqpgeei^rkqegqpgsktittpitvnpltgekvgegqpteeitkqpvdkivefgge 
kpkdpkgpenpekpsrpthpsgpvnpnnpglskdrakpngpvhsmd3cndkvkkskiakes 
vanqekkraelpktglestqkglifssiigiaglmllarrrkn 



WO 02/059148 



PCT/EP02/00546 



- 92 - 



423. 



gtgaaaagcaatcttagatacggcataagaaaacacaaattgggagcggcctcagtattc 
ttaggaacaatgatcgttgttggaatgggacaagaaaaagaagctgcagcatcggaacaa 
aacaatactacagtagaggaaagtgggag t tcagc tac tgaaag taaagcaagcgaaaca 
caaacaactacaaataacgttaatacaatagatgaaacacaatcabacagcgcgacatca 
actgagcaaccatcacaatcaacacaagtaacaacagaagaagcaccgaaaactgtgcaa 
gcaccaaaagtagaaacttcgcgagttgatttgccatcggaaaaagttgctgataaggaa 
ac tacaggaac tcaag t tgacatagc tcaaccaagtaacg tctcagaaat taaaccaaga 
atgaaaaga tcaac tgacgttacagcagt tgcagagaaagaagtagtggaagaaac taaa 
gcgacaggtacagatgtaacaaataaagtggaagtagaagaaggtagtgaaattgtagga 
cataaacaagatacgaatgttgtaaatcctcataacgcagaaagagtaaccttgaaatat 
aaatggaaatttggagaaggaattaaggcgggagattattttgatttcacattaagcgat 
aatgttgaaacfccatggtatctcaacactgcgtaaagttccggagataaaaagtacagat 
ggtcaagttatggcgacaggagaaataattggagaaagaaaagttagatatacgtttaaa 
gaatatgtacaagaaaagaaagatttaactgctgaattatctttaaatctatttattgat 
cctacaacagtgacgcaaaaaggtaaccaaaatgttgaagttaaattgggtgagactacg 
gttagcaaaatatttaatattcaatatttaggtggagttagagataattggggagtaaca 
gctaatggtcgaattgatactttaaataaagtagatgggaaatttagtcattttgcgfcac 
atgaaacctaacaaccagtcgttaagctctgtgacagtaactggtcaagtaactaaagga 
aataaaccaggggttaataatccaacagttaaggtatataaacacattggttcagacgat 
ttagctgaaagcgtatatgcaaagcttgatgatgtcagcaaatttgaagatgtgactgat 
aatatgagtttagattttgatactaatggtggttattctttaaactttaataatttagac 
caaagtaaaaattatgtaataaaatatgaagggtattatgattcaaatgctagcaactta 
gaatttcaaacacacctttttggatattataactattattatacaagtaatttaacttgg 
aaaaatggcgttgcattttactctaataacgctcaaggcgacggcaaagataaactaaag 
gaacc tattatagaacatagtactcc tatcgaac ttgaat t taaa tcagagccgccag tg 
gagaagcatgaattgactggtacaatcgaagaaagtaatgattctaagccaattgatttt 
gaatatcatacagctgttgaaggtgcagaaggtcatgcagaaggtaccattgaaactgaa 
gaagattctattcatgtagactttgaagaatcgacacatgaaaattcaaaacatcatgct 
gatgttgttgaatatgaagaagatacaaacccaggtggtggtcaggttactactgagtct 
aacc tag ttgaatt tgacgaagattctacaaaaggtattgtaac tggtgctgttagcgat 
catacaacaattgaagatacgaaagaatatacgactgaaagtaatctgattgaactagta 
gatgaactacctgaagaacatggtcaagcgcaaggaccaatcgaggaaattactgaaaac 
aatcatcatatttctcattctggtttaggaactgaaaatggtcacggtaattatggcgtg 
attgaagaaatcgaagaaaatagccacgtggatattaagagtgaattaggttacgaaggt 
ggccaaaatagcggtaatcagtcatttgaggaagacacagaagaagataaaccgaaatat 
gaacaaggtggcaatatcgtagatatcgatttcgatagtgtacctcaaattcatggtcaa 
aataatggtaaccaatcattcgaagaagatacagagaaagacaaacctaagtatgaacaa 
ggtggtaatatcattgatatcgacttcgacagtgtgccacatattcacggattcaataag 
cacactgaaattatjtgaagaagatacaaataaagataaaccaaattatcaattcggtgga 
cacaatagtgttgactttgaagaagatacacttccacaagtaagtggtcataatgaaggt 
caacaaacgattgaagaagatacaacacctccaatcgtgccaccaacgccaccgacacca 
gaagtaccaagcgagccggaaacaccaacaccaccgacaccagaagtaccaagcgagccg 
gaaacaccaacaccgccaacgccagaggtaccaactgaacctggtaaaccaataccacct 
gctaaagaagaacctaaaaaaccttctaaaccagtggaacaaggtaaagtagtaacacct 
gttattgaaatcaatgaaaaggttaaagcagtggtaccaactaaaaaagcacaatctaag 

ggattatttagcattttaggtttagcgttattacgcagaaataaaaagaatcacaaagca 



424. 



vksnli^irkliklgaasvf Igtntivvgm^ 
qtttimvntidetQsysatste<iDSCist<^teea^ 
ttgt<x^iLaqpsnvsei]qpriitost<^ 
hkqdtnvvnphnaervtlkyXwkfgegikagd^^ 

gqTrraatgeiigerkvrytfkeyvqekkdltaelalnlfi<fettvtqKgnQnvevkIgett 

vski fniqylggvrdnwgvtangri d tlnkvdgkf stif aymkpnnqsl s svtvtgqvtkg 

nkpgypnp tv]cwkMgsd<lLaesvyaklddvsk£edvtdnmsld£dtnggys 1 n fnn 1 d 

qsknyvikyegyydsnasnlefqtia f gyynyyytsnltwkngvafysnnacjgdg3cdkXk 

epiiehst^ielefks^pvekheltgtieesndskpidfeyhtavegaeghaegtiete 

edsihvdfeesthenskhhadweyeedtnpgggqvttesnlvefdedstkgivtgav 

httiedtkeyttesnlielvdelpeehg^qgpieeite^^ 

ieeieenshvdikselgyeggqpasgnqsfeedteedl^lr/eqggnivdid 

nngnqs feedtekdkpkyeqggniididf dsvphi hgfnkhteii eedtnkdkpnyqfgg 

hnsvdfeedtLpqvsghnegqqtieedttppivpptpptpevpsepetptpptpevpsep 

et^lOTtpevptepgkpippakeepkkpslqpveqgkvvtpvieiaekvkavvpt^^ 

ks elpe tggee s timgml f ggl f s ilglal Irmkkahka 
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425. 


atgaaagctttattacttaaaacaagtgtatggctcgttttgctttttagtgtaatggga 

ttatggcaagtc t cgaacgcggc tgagcagcatacaccaatgaaagcacatgcagtaaca ' 

acga tagacaaagcaacaacagataagcaacaagtaccgccaacaaaggaagcggc teat 

cattctggcaaagaagcggcaaccaacgtatcagcatcagcgcagggaacagctgatgat 

acaaacagcaaagtaacatccaacgcaccatctaacaaaccatctacagtagtttcaaca 

aaagtaaacgaaacacgcgacgtagatacacaacaagcctcaacacaaaaaccaactcac 

acagcaacgt tcaaat tatcaaatgc taaaacagcatcac 1 1 tcaccacgaatg 1 1 tgc t 

gctaatgcaccacaaacaacaacacataaaatattacatacaaatgatatccatggccga 

ctagccgaagaaaaagggcgtgtcatcggtatggctaaattaaaaacagtaaaagaacaa 

gaaaagcctgatttaatgttagacgcaggagacgccttccaaggtttaccactttcaaac 

cagtctaaaggtgaagaaatggctaaagcaatgaatgcagtaggttatgatgctatggca 

gtcggtaaccatgaat ttgac 1 1 tgga tacgatcagt tgaaaaagt tagagggtatgtta 

gac t tcccgatgc taagtactaacgtt tataaaga tggaaaacgcgcgt ttaagect tea 

acgattgtaacaaaaaatggtattcgttatggaattattggtgtaacgacaccagaaaca 

aagacgaaaacaagacctgaaggcattaaaggcgttgaatttagagatccattacaaagt 

gtgacagcggaaatgatgcgtatttataaagacgtagatacatttgttgttatatcacat 

ttaggaa t tga tec t tcaacacaagaaacatggcgtgg tga t tac 1 1 ag tgaaacaa t ta 

agtcaaaatccacaattgaagaaacgtattacagttattgatggtcattcacatacagta 

cttcaaaatggtcaaatttataacaatgatgcattggcacaaacaggtacagcacttgcg 

aatatcggtaagattacatttaattatcgcaatggagaggtatcgaatattaaaccgtea 

ttgattaatgttaaagacgttgaaaatgtaacaccgaacaaagcattagctgaacaaatt 

aateaagc tgatcaaacat t tagagcacaaac tgcagagg t aa t ta t tccaaacaa tacc 

a t tgat t teaaaggagaaagagatgaegt tagaacgcgtgaaacaaa tt taggaaacgeg 

attgcagatgctatggaagcgtatggcgttaagaatttctctaaaaagactgactttgcc 

gtgacaaatgfftggaggtattcgtgcctctatcgcaaaaggtaaggtgacacgctatgat 

ttaatctcagtattaccatttggaaatacgattgcgcaaattgatgtaaaaggttcagac 

gtctggacggc 1 1 bcgaacatagtttaggcgcaccaacaacacaaaagg aeggtaagaca 

gtgt taac agcgaatggcggtt tactacatatc tctgattcaatccgtgtt tac ta tgat 

ataaataaaccgtctggcaaacgaattaatgctattcaaattttaaataaagagacaggt 

aagtt tgaaaata t tgatt taaaacgtgtatatcacgtaacgatgaatgac t tcacagca 

tcaggtggcgacggatatagtatgttcggtggtcctagagaagaaggtatttcattagat 

caagtactagcaagttatttaaaaacagctaacttagctaagtatgatacgacagaacca 

caacgtatgttattaggtaaaccagcagtaagtgaacaaccagctaaaggacaacaaggt 

agcaaaggtagtaagtctggtaaagatacacaaccaattggtgacgacaaagtgatggat 

ccagcgaaaaaaccagc tccaggtaaag t tgtat tgttgctagcgcatagaggaactgtt 

agtagcggtacagaaggttctjggtcgcacaatagaaggagctactgtatcaagcaagagt 

gggaaacaattggctagaatgtcagtgcctaaaggtagcgcgcatgagaaacagttacca 

aaaac tggaac taa tcaaagt tcaagcccagaagcgatgt t tgt a t tattagcaggtata 

Odtttaatcgcgactgtacgacgtagaaaagctagc 




HUtd J. X .LJtk^O VW JL VX XLoVluyAw>j[V&UOOW^Ul.ylUJVfl HCtV bbXUAQ^MiUv^l^VJ/J/Wv?uWl 

hsgkeaatnvs asaqg taddtnskvt^napsiikpstvvs tkvnetrdvdtqqas tqkpth 

tatfklsnaktaslsprmfaanapQ^tthkilxic^ 

ekpdlmldagdafc^lplsiiqskgeema^ 

dfpml s tn vykdgkra f kp s tivtJmgirYgiigvttpetktktJcpegxJcgvefjpdplqs 
vt aentmriykdvdtf wi shl gidps tqe twrgdyl vlcql sqnpqlkkri tvidghshtv 
lqngqiynridal aqtg tal anigki t fnyrngevsnikps linvkdvenvtpnkal aeqi 
na^diitfraataeviipnntidiTcgera^ 

v tnggg ir as i akgkvtrydli s vlp f gn t i aq i dvkgs dvwt a f ehs lgap 1 1 qkdgkt 
vl tanggl lhi sdsarvyydinkpsgkr ina iqi Inke fcgkf pr> i dl krvytivtmadf ta 
sggdgysnLfggpreegisldqvlasylkta^ 

skgsksgkdtqpigddkvmc^akkpapgkwlllalirgtvBsgtegsgrtiegatvssks 
gkqlarmsvpkgsahekqlpktgtnqs sspeamfvl lagigliatvrrrkas 
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427. 



atgaa taaaaat tcgaagaagaagc tcgatt t tcttccaaac aagcttaa taag tactca 

attagacgtttcactgtagggacagcttcgattttagtaggagctactttaattttcggt 

gttgcaaatgatcaagcagaagccgctgagaataacacaactcaaaagcaagatgatagt 

tcagatgcaagtaaagtaaaaggtaatgttcaaactattgaacaatcttctgcaaattca 

aatgaatctgatattcctgaacaagttgatgtaactaaagatacaactgaacaagcatca 

acagaagaaaaagcaaatacaactgaacaagcatcaacagaagaaaaagcagatacaact 

gaacaagcaacaacagaagaagcgccaaaagctgaaggaacagacaaagtagaaacagaa 

gaagcgccaaaagctgaagaaacagacaaagcaacaacagaagaagcgccaaaagctgaa 

gaaacagacaaagcaacagaagaagcaccaaaaactgaagaaacagacaaagcaacaaca 

gaagaagcgccagcagctgaagaaacaagcaaagcagcaacagaagaagcgccaaaagct 

gaagaaacaagcaaagcagcaacagaagaagcgccaaaagctgaagaaacagaaaaaaca 

gcaacagaagaagcaccaaaaactgaagaaacagacaaagtagaaacagaagaagcgcca 

aaagctgaagaaacaagcaaagcagcaacagaaaaagcaccaaaagctgaagaaacaaac 

aaagtagaaacagaagaagcgccagcagctgaagaaacaaacaaagcagcaacagaagaa 

acaccagcagttgaagacacaaatgctaagagcaattcaaatgctcaaccatcagaaact 

gagagaactcaagttgtagatacagttgctaaagatttatataaaaaatctgaagttaca 

gaagcagaaaaagctgaaattgaaaaagtattaccaaaagatatttcaaacttatctaat 

gaagaaattaaaaaaatagctttaagtgaagtacttaaagaaacagctaacaaagaaaac 

gcacaaccaagagcaacattccgttcagtaagcagcaatgctagaacaacaaatgttaac 

tattcagcaacagcattaagagcagctgcacaagacacagttactaaaaaaggaactggt 

aactttactgcgcatggaganataatccataaaacttataaagaagaattccctaatgaa 

ggcacgc taac tgcat tcaa tacaaacttcaatcctaatacaggaactaaaggcgca t ta 

gaatataatgataaaatagattttaataaagactttacaattactgbtccagtagcaaac 

aacaaccaaggtaatacaac aggagcagatggc tggggcttcatgtttactcaagggaat 

ggccaagacttcttaaaccaaggtggtattttaagagacaaaggtatggcaaatgcatct 

ggttttaaaattgatacggcatataataatgttaatggtaaagtcgataaactcgatgca 

gataaaacaaacaatctaagtcaaattggcgcagcaaaagttggttacggtacatttgtt 

aaaaatggtgcagatggtgtgactaaccaagttggtcaaaatgccctaaatacaaaagat 

aaacctgtaaataaaataatttatgcagataatacaactaatcatcttgatggtcaattc 

catggccaaagattaaatgatgtagtattaaattatgatgcagcaacaagtacaataact 

gctacatatgcaggaaaaacatggaaagctactacagatgatttaggaattgataaatca 

caaaaatataatttcttaattacttcaagfccatatgcaaaatagatattctaatggaatt 

atgagaacaaaccttgaaggtgtaacaattacaacgcctcaagctgaCttaattgatgat 

gtggaagtaacgaaacaaccaattcctcataaaactabccgtgagtttgatccaactcta 

gaaccaggctcacctgatgttattgtacaaaaaggtgaagatggagagaaaacaacaact 

acaccaactaaagttgaccctgatacaggagatgtagttgaacgtggtgaaccaacaaca 

gaagttacaaaaaatccagttgacgagattgtacactttacacctgaagaagtaccacaa 

ggtcataaasratgagttcgatccaaacttaccaattgacggtacagaagaagtaccaggt 

aaaccaggcatcaagaatcctgaaacaggtgaagtagtaacacctccggttgacgatgtc 

acaaaacatggtccaaaagcaggcgaaccagaggttactaaagaagaaataccattcgag 

aaaaaacgtgagttcaatccagacttaaaaccaggtgaagagaaagtaacgcaagaagga 

caaac tggagagaaaacaacaacaacgccaacaacaat taa t c cat ta acgggagaaaaa 

gtaggcgaaggtgaaccaacaacagaagtaacaaaagaaccagtagatgaaatcacacaa 

ttcggtggagaagaagtaccacaaggtcataaagatgagttcgatccaaacttaccaatt 

gacggtacagaagaagtaccaggtaaaccaggcatcaagaatcctgaaacaggtgaagta 

gtaacacctccggttgacgatgtcacaaaacatggtccaaaagcaggcgaaccagaggtt 

actaaagaagaaataccattcgagaaaaaacgtgagttcaatccagacttaaaaccaggt 

gaagagaaagtaacgcaagaaggacaaactggagagaaaacaacaacaacgccaacaaca 

attaatccattaacgggagaaaaagtaggcgaaggtgaaccaacaacagaagtaacaaaa 

gaaccagtagatgaaatcacacaattcggtggagaagaagtaccacaaggtcataaagat 

gagttcgatccaaacttaccaattgacggtacagaagaagtaccaggtaaaccaggcatc 

aagaatcctgaaacaggtgaagtagtaacacctccggttgacgatgtcacaaaacatggt 

ccaaaagcaggcgaaccagaggttactaaagaagaaataccattcgagaaaaaacgtgag 

ttcaatccagacttaaaaccaggtgaagagaaagtaacgcaagaaggacaaactggagag 

aaaacaacaacaacgccaacaacaattaatccattaacgggagaaaaagtaggcgaaggt 

gaaccaacaacagaagtaacaaaagaaccagtagatgaaatcacacaattcggtggagaa 

gaagtaccacaaggtcataaagatgagttcgatccaaacttaccaattgacggtacagaa 

gaagtaccaggtaaaccaggcatcaagaatcctgaaacaggtgaagtagtaacaccacca 

gtagacgatgtcacaaaacatggtccaaaagcaggogaaccagaggttactaaagaagaa 

attccatatgaaactaaacgcgtattagatccaacaatggaaccaggtagtcctgataaa 

gtagctcaaaaaggtgaaaatggtgaaaaaacaacaacaacaccaactacaattaatcca 

ttaacgggagaaaaagtaggcgaaggcgaaccaacaacggaagtaacgaaagaaccaata 

gacgaaattgttaactatgcacctgaaattattcctcatggtacacgtgaagaaattgat 

ccaaacttaccagaaggtgaaactaaagttatcccaggtaaagatggcttgaaagatcct 

gaaactggagaaatcattgaagaaccacaagatgaagtaatcatccatggtgctaaagat 

gattcagatgcggacagcgattcagacgcagatagcgattctgatgcagacagcgactca 

gacgcagatagcgactctgatgcggacagcgattcagacagcgatagcgattcagattca 

gatagcgactctgatgcggacagcgattcagacagcgatagcgafctcagacgcagatagc 

gattctgatgcagacagcgactcagacgcagatagcgactcagattcagacgcagatagc 

gactcagattcagacgcagatagcgactcagattcagacagcgactcagacgcagacagc 

gactcagattcagacagcgattcagacgcagacagcgactcagacgcagatagcgactca 

gattcagacagcgattcagacgcagatagcgattcagattcagatagtgactctgatgcg 

gacagcgactcagacgcagatagcgactctgatgcggacagcgactcagacgcagatagc 

gattctgattcagacagcgattcagacgcagatagcgactcagacgcagatagcgattca 

gacgcagatagcgactcagacgcagatagpgattcagattcagatagcgactctgatgcg 

gacagcgatagcgattcagattcagacagcgactcagacgcagatagcgactcagacgca 

gatagcgatagcgattctgatgcagacagcgactcagacgcagatagcgactctgatgcg 

gacggcgactcagacgcagatagcgattctgatgcagacagcgactcagacagcgatagc 

gattctgattcagacagcgattcagacgcagatagcgactcagattcagacagcgattca 

gacgcagatagagatcataatgacaaaacagataaaccaaataataaagagttaccagat 

actggtaatgatgctcaaaataatggcacattatttggttcactattcgctgcgcttgga 

ggattattcttagttggcagacgtcgtaaaaacaaaaataatgaagaaaaa 
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428. 


cmknskldcldflpnklnkysirrf tvgtasi Ivgatli fgvandqaeaaennttqkqdds 
sdaskvkgnvqtleqssansnes dipeqvdv tkdttegas teekantteqas teeXadt t 
eqat teeapkaeg tdkve teeapkaee tdkat teeapkaeetdkat eeapktee tdkat t 
eeapaaeetskaateeapkaeetskaateeapkaeetektateeapkteetdkveteeap 
kae e t skaat ekapkae e tnkve teeap aaeetnkaa tee tpavedtnaksnsnaqpset 
er tgwd tvakdly kks evt eaekaei ekvlpkdisnl snee ikki al s e vl ke tanken 
aqpratfrsvssnarttnvnyBatalraaaqdtvt3ckgtgnftahgdiihktykeefpne 
gtltafntnfnpntgtkgaleyndkxdfnkdftit^vanimqgnttgadgwgfmftqgn 
gqdflnqggilrdkgmanasgfkldtaynnvngkv^^ 

kngadgvtnqvgqnaln tkdkpvnkiiyadn ttnhldgqfhgqrlndwlnydaats ti t 
atyagktwkattddlgidksqkvnflitsshmqnry^ 

v©vtJcqpiphktiref<totlepgspdvivqkgadgekttttptkvdpdtgd\rvergeptt 
evtknpvdei vhf tpeevpqghkde £dpnlpidgteevpgkpgiknpe tgewtppvddv 
tkhgpkagepevtkeeipfekkrefnpdlkpgeekvtgegqtgekttttpttiapltgek 
vgegepttevtkepvdeitqfggeevpqghkdQfdpnlpidgteevpgkpgiknpetgev 

VT^P VUUVUAllyP Jvay Bps vu a6c ip l_cAJtJL clUJKU tyyvj tstsrw. w u^csy <4uy t:i^. i- 1— i. t_jj i_ i. 

inpltgek^egepttevtkepvdeitq^ggeevpqghkdefdpnlpidgteevpgkpgi 
knpetgewtppv^vtkhgpkagepevtkeeipfekkre^dlkpgeekvtqegqtge 
kttttp t tinpl tgekvgegep ttevtkepvdei tqf ggaevpg^hkdef dpalpidgte 
evpgkpgiknpetgewtppvddv^klMipkag 

vaqicgengektt ttp ttiiipl tgekvgegep ttevtkepidei vnyapei xpiigtreeid 
pnlpegetkvipgkdglkdpetgeiieepqdeviiigakddsdadsdsdadsdsdadsds 
dadsdsdadsdsdsdsdsdsdsdsdadsdsdsdsdsdadsdsdadsdsdadsdsdsdads 

dsdsdadsdsdadsdsdadsdsdsdads dads dsdadsds dads dsdadsdsdedsdsda . 
dsdsdsdsdsdsdadsdsdadsdsdsdadsdsdadsdsdadgdsdadsdsdadsdsdsds 
dsdsdsdsdadsdsdsdsdsdadrdhndktdkpnnkelpdtgndaqnngtlfgslfaalg 
glflvgrrrknknneek 


429. 


ttgaaaaagaaaaacatttattcaattcgtaaactaggtgtaggtattgcatctgtaact 
t taggt acat t ac t ta tatc tggtggcgtaacacc tgc tgcaaa tgc tgcgcaacacgat 
gaagc tcaacaaaatgc tt t ttatcaagtc t taaatatgcc taact taaatgctgatcaa 
cgcaatggttttatccaaagccttaaagatgatccaagccaaagtgctaacgttttaggt 
gaagc tc aaaaac t taatgac tctcaagctccaaaagctgatgcgcaacaaaa taact tc 
aacaaagatcaacaaagcgccttctatgaaatcttgaacatgcctaacttaaacgaagcg 
caacgtaacggcttcattcaaagtcttaaagacgaGCcaagccaaagcactaacgtttta 
ggtgaagctaaaaaattaaacgaatctcaagcaccgaaagctgataacaatttcaacaaa 
gaacaacaaaa tgctttc tatgaaa tcttgaata tgcctaact taaacgaagaacaacgc 
aatggtttcatccaaagcttaaaagatgacccaagccaaagtgctaacctattgtcagaa 
gctaaaaagttaaatgaatctcaagcaccgaaagcggataacaaattcaacaaagaacaa 
caaaatgctttctatgaaatcttacatttacctaacttaaacgaagaacaacgcaatggt 
ttcatccaaagcctaaaagatgacccaagccaaagcgctaaccttttagcagaagctaaa 

day C taaa uy cl uy L» tcaay caccaaaay c ty aCaaCaaai. LCaaLaaayaovSaCaaaa u 

gctttctatgaaattttacatttacctaacttaactgaagaacaacgtaacggcttcatc 
caaagccttaaagacgatccttcagtgagcaaagaaattttagcagaagctaaaaagcta 
aacgatgctcaagcaccaaaagaggaagacaataacaagcctggcaaagaagacaataac 
aagcctggcaaagaagacaacaacaagcctggtaaagaagacaacaacaagcctggcaaa 
gaagacggcaacaagcctggtaaagaagacaacaaaaaacctggtaaagaagatggcaac 
aagcctggtaaagaagacaacaaaaaacctggtaaagaagacggcaacaagcctggcaaa 
gaagatggcaacaaacctggtaaagaagatggtaacggagtacatgtcgttaaacctggt 
gatacagtaaatgacattgcaaaagcaaacggcactactgctgacaaaattgctgcagat 
aacaaafctagctgafcaaaaacatgatcaaacctggtcaagaacttgttgttgataagaag 
caaccagcaaaccatgcagatgctaacaaagctcaagcattaccagaaactggtgaagaa 
aatccattcatcggtacaactgtatttggtggattatcattagccttaggtgcagcgtta 
1 1 age tggacgtcgtcgcgaac ta 




430. 


l}ddailysirklg^iasvt.lg1:llisgg^paaiia 

rngf iqslkddpsqsanvlgeaqkladsqapkadaqqmfn^ Inea 

qrngfiqslkddpsqstovlgeakklnesqapka<tofiikeq^ 

ngf iqslkddp sqsanll seakkljiesqapkadnkfckeqTjnafyei llilpnln.eeqmg 

fiqslkddpsqsaiUlaeakklndaqapkacoil^ 

qs lkddp s vskei 1 aeakklndaqapkeerirm kpgkerlri nkpgke(±ankpgkednjakp gk 
edgnkpgkednkkpgkedgnkpgkednkkpgkedg^ 

d tvndi akan g 1 1 adki aadnkladknmi 3q3gqel wdkkqpantiadankaqal p e tg e e 
npfigttvfgglslalgaallagrrrel 


431. 


atgaagaaaacaattttac tgacgatgacaac tct tac tttatttagtatgtcgcc taac 
tcggctcaagcatatacgaatgatagcaaaacattagaagaagcaaagaaagcacaccca 

datryuai, ay i— Luaau^ i_y na LrCtct.q.y d i»CL\A.y y i*.y t»y ucLl>d\> u LrC* ucLt-ci uuuyauqugiAuu 

aacacgccaaacaacaatcatcaaaaccagtcacgtacaaacgacaatcatcaacacgca 
aatcaacgtgatcttaacaacaatcagtaccattcttcatt'aagtggtcagtatacgcac 
a t taatgacgcaat tga t tcac acacaccgc c teaaaegtc accaagcaa t cc 1 1 tgaca 
ccagcaataccgaatgtcgaagacaatgacgatgaattaaataacgctttttcaaaagat 
aacaaagggcttattacaggcatcgatttagacgaattgtatgacgaattacaaatcgcc 
gaatttaatgacaaagcaaagaccgctgacggtaaacctttagcattaggtaacggtaaa 
atcattgatcagcctcttatcacaagtaagaacaacttatatactgctggacaatgtaca 
tggtatgtctttgataaacgtgccaaagatggacacacgattagtacattttggggagat 
gc taaaaac tgggcaggccaagcttcaagcaatggc ttcaaagtagatagacacccaaca 
cgaggatcaattttacaaacagtaaatggtccatttggtcatgtagcctacgttgaaaaa 
gttaatattgatggaagtattctaatttcagaaatgaactggattggtgaatatatcgtt 
tcatcaagaaccatctctgcttcagaagtttcatcatataattacatccat 


432. 


mkktill tmttl tl f smspnsaqaytndsktl eeakkahpnaqfkvnkdtgaytytydkn 
ntprmnhqnqsrtadnhqhanq t 
paipavednddelnnaf skdnkgli tgidlde lydelqiae fndkaktadgkpl algngk 
i idqpl i t sknnlyt agqc twyvf dkrakdght is tf wgdaknwagqassngfkvdrhp t 
rgsi lqtvngp f ghvayvekvnidgs il i semnwigeyivssrt isasevs synyih 
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433. 


atgaatcaatatcattctaatgcacaacaaccaagtgcatggcgtttttttgtctatagt 
ttagtgggcatactatgtttctttattccttttacgattaatggtaacaacactattttc 
gtcgatcatgttcatctagccattcgctcaatcataggtccacttatgccctatgttgca 
ctgattatgattttaattggtacagcgttac<2aatagtgagacgtacttttatgacttca 
atcacaaacttggtcattacattatttaaagttgcaggtgcaatgatcggtataatgtat 

gtatttaaaatcggtccatcaatactatttaaagctaactatggtccgtttttgtttgaa j 

aaattaatgatgccattaagtatcttaattccagtaggtgcaattgcgctttctttatta 

gtgggctatggcttattagaatttgtcggtgtttatatggagcctattatgagacctatt 

tttaaaacaccaggaaaatccgctgtcgatgcagtggcttcgtttgtcggcagttattcc 

ttaggattattgattactaatcgtgtctataagcaagggatgtacaacaaacgagaagcc 

acgattattgcgactggcttttcaacagtttcagcaacttttatgattatcgttgctaaa 

ac tt taggat taatgccgcat tggaatttatac tt ttggataac t ttagtcatcacattt 

gtcgtgactgcaattactgcatggctaccgccaatcagcaatgaatcaacagaatattat 

aacggacaagaaggagaacaagaagttgctattgaaggaagcagaccgaaaactgcatat 

gcagaggcgatgaaacaaaa tgcattaacaccatc tc tcgtgaagaacgt t tgggacaat 

t tgaaagacggt t tagaaatgac tgttggtat tt taccttctatat tatcgat tggtttt 

ttaggactgattgtagcgaactatacaccattcattgattggcttggctatatcttctat 

ccatttatttatattttcccaattgctgatcaggctttactagcaaaagcgtcagcgatt 

tc ta t tgtagagatgtttc tacca tc tttgttagtaactaaagc tgcaatgagtac taaa 

tttgtcgtcggtgtagtaagcgtatcagccattatctttttctcagcattagtgccatgt 

atactagcaactgaaattaaaatacctgtctggaaactcatcatcatttggtttttacgc 

gtggcgttgtcgctattaatcaccatccccgtcgctttacttattttt^ga 


434. 


nmqylisnaqqpsawrf fvyslvgi lcf f ipf tingnnti fvdhvlilairsiigplinpyva 
lijiuligtalpivrrtfmtsitnlvitlfkvas^^ 
IclOTt^lsilipvgaialsllvgygllefvgvymepiinrpifktpglcsav^ 
lgllitnrvykqgmyrikreatilatgfstvsatfmiiv^ 

wt a i tawlpp isnes teyyngqeg eqevai egs r lkt ayae amkqnal tp s 1 vknvwdn 
Ikdglemt^^lpsilsigflglivanyt^fiawlgyifypfiyifpiadqallalcasaJ. 
si vemf IpsllvtJcaaira tkfvvgwsvsaii 
valsllitipvallifg 


. 435. 


atgaaaatgagaacaattgctaaaaccagtttagcactagggcttttaacaacaggcgca i 

attacagtaacgacgcaatcggtcaaagcagaaaaaatacaatcaactaaagttgacaaa 

gtaccaacgcttaaagcagagcgattagcaatgataaacataacagcaggtgcaaattca 

gcgacaacacaagcagctaacacaagacaagaacgcacgcctaaactcgaaaaggcacca 

aatactaatgaggaaaaaacctcagcttccaaaatagaaaaaatatcacaacctaaacaa 

gaagagcagaaaacgc t taata tatcagcaacgcc agcgcctaaacaagaacaat cacaa , 

acgacaaccgaatccacaacgccgaaaactaaagtgacaacacctccatcaacaaacacg 

ccacaaccaatgcaatc tac taaatcagacacaccacaatct ccaaccataaaacaagca 

caaacagatatgactcctaaatatgaagatttaagagcgtattatacaaaaccgagtttt 

gaatttgaaaagcagtttggatttatgctcaaaccatggacgacggttaggl:ttatgaat 

gttattccaaataggttcatctataaaatagctttagttggaaaagatgagaaaaaatat 

aaagatggaccttacgataatatcgatgtatttatcgttttagaagacaataaatatcaa 

ttgaaaaaatattctgtcggtggcatcacgaagactaatagtaaaaaagttaatcacaaa 

gtagaattaagcattactaaaaaagataatcaaggtatgatttcacgcgatgtttcagaa 

tacatgattactaaggaagagatttccttgaaagagcttgattttaaattgagaaaacaa 

cttattgaaaaacataatctttacggtaacatgggttcaggaacaatcgttattaaaatg 

aaaaacggtgggaaatatacgtttgaattacacaaaaaactgcaagagcatcgtatggca 

ggcactaatattgataacattgaagtgaatataaaa 


436. 


mkmrtiaktslalgll ttgai tvttqsvkaekiqs tkvdkvp tlkaerlamioi t agans 
attqaantrqer tpkl ekapntneektsaskieki sqp kqeeqk t lni s a tpapkqeqs q 
1 1 tes ttpktkvttpp stntpqpmqs tJcsdtpqsptikqaqtdmtpkyedlrayytJcps f 
efekqfgfmlkpvttvrfimvipiirfiykial^ 
lkkyOTggitktnskkvnhkvelsitkk^ 
liekhnlygnjngsgtivikmknggky^ 


437. 


atgaaaataacaacgattgctaaaacaagtttagcactaggccttttaacaacaggtgta 
atcacaacgacaacgcaagcagcaaacgcgacaacaccatcttccactaaagtggaagca 
ccacaatcaacaccgccctcaactaaaatagaagcaccgcaatcaaaaccaaacgcgaca 
acaccgccctcaactaaagtagaagcaccgcaacaaacagcaaatgcgacaacaccgcct 
tcaactaaagtgacaacacctccatcaacaaacacgccacaaccaatgcaatctactaaa 
tcagacacaccacaatcgccaaccacaaaacaagtaccaacagaaataaatcctaaattt 
aaagatttaagagcgtattatacgaaaccaagtttagaatttaaaaatgagattggtatt 
attttaaaaaaatggacgacaataagatttatgaatgttgtcccagattatttcatatat 
aaaattgctttagttggtaaagatgataaaaaatatggtgaaggagtacataggaatgtc 
gatgtat ttgtcgt tt tagaagaaaataat tacaatc tggaaaaata ttc tgtcggtggt 
atcacaaagagtaatagtaaaaaagttgatcacaaagcaggagtaagaattactaaggaa 
gataataaaggtacaatctctcatgatgtttcagaattcaagattactaaagaacagatt 
tec ttgaaagaac t tgat 1 1 taaat tgagaaaacaac t tat tgaaaaaaa taatc tgtac 
ggtaacgttggtteaggtaaaattgttattaaaatgaaaaacggtggaaagtacacgttt 
gaattgcacaaaaaat tacaagaaaatcgcatggcagatgtcat taatag tgaacaaatt 
aaaaacatcaaagtgaatttgaaa 


438. 


mkittiaktslalgllttgvittttqaanattpsstkveapqstppstkieapqslq)iiat 
tpp s tkveapqqtanat tpp s tk\rt tpp s tn tpqpmqs t ks a tpqsp t tkqvp t e inpkf 
kdl rayy tkpslefkneigiilkkwtti r fmnwpdyf iyki alvgkddkkygegvhrnv 
dvf wleennynlekys vggi tksnskkvdhkagvri tkednkgtisadvsef ki tkeqi 
slkeldfklrkql ieknnlygnvgsgkivikntoggkyt Celhkklqenrmadvinseqi 
knievnlk 



gtgaattatcgtgataaaattcaaaagtttagtattcgtaaatatacagttggtacattt 
tcaactgtcattgcgacattggtatttttaggattcaatacatcacaagcacatgctgct 
gaaacaaatcaaccagcaagcgtggttaaacagaaacaacaaagtaataatgaacagact 
gagaatcgagaatctcaagtacaaaa t tc tcaaaa t tcacaaaatggtcaa tea t tatc t 
gctactcatgaaaatgagcaaccaaatattagtcaagctaatttagtagatcaaaaagta 
gcgcaa tea tc tac tac taatgatgaacaaccagcatc tcaaaatgtaaatacaaagaaa 
gattcggcaacggctgcgacaacacaaccagataaagaacaaagtaagcataaacaaaac 
gaaagtcaatctgctaataaaaatggaaacgacaatagagcggctcatgtagaaaatcat 
gaagcaaatgtagtaacagcttcagattcatctgataatggtaacgtacaacatgaccga 
aatgaattacaagcgttttttgatgcaaattatcatgattatcgctttattgaccgtgaa 
aatgcagattctggcacatttaactatgtaaaaggcatttttgataagattaatacgtta 
ttaggcagtaatgatccaataaaeaataaagacttgcaacttgcatacaaagaattggaa 
caagc tgt tgc t ttaattcgtacaatgcc tcaacgtcaacagac tagecgaegt tcaaat 
agaa t teaaacgegt teggt tgagtcaagagctgcagagcc tagatcagtatcagac ta t 
caaaatgcaaattcatcatattatgttgaaaatgctaatgatggttcgggctatcctgtt 
ggtacatatatcaatgcttctagtaaaggggcgccatataatttaccaactacaccatgg 
aatacattgaaggcctctgactcaaaggaaattgctcttatgacagcgaaacaaactgga 
gacgggtaccaatgggttattaagtttaataaaggacatgctccacatcaaaatatgatc 
ttttggtttgcattaccagcagaccaagtgccagtaggaagaactgactttgtaacagtt 
aattcagatggaacaaatgtacaatggagtcatggagcaggagcaggtgcaaataaacca 
cttcaacaaatgtgggaatatggagtaaatgatcctcatcgttcacatgactttaaaata 
agaaatagaagtggccaagtaatatatgactggccaactgtccatatttattctttagaa 
gatttatctagagcgagtgattattttagtgaagctggagcgacacctgctactaaagct 
tttggtagacaaaattttgaatatattaatggtcaaaaacctgctgaatcaccgggtgtt 
cctaaagtttatactttcatcggtcaaggtgatgcaagttatacaatttcatttaaaaca 
caaggtccaactgttaataaattgtactatgcagcaggtgggcgtgctttagagtacaat 
caattatttatgtacagtcaactatacgtcgaatcaacgcaagaccatcaacaacgtctt 
aatggtttaagacaagtggttaatcgtacatatcgcataggtacaactaaacgtgtagaa 
gtgagtcaaggaaatgtacaaacgaaaaaggtattagaaagtacaaacctaaatatagat 
gattttgttgatgatcctttaagttatgttaagacgccgagtaataaagtgttaggattt 
tattcgaataatgcaaatactaatgcttttagaccgggtggagcccaacaattaaatgaa 
tatcaattaagtcaattatttactgatcaaaaattacaagaagcagcaagaactagaaac 
ccaataagattaatgattggtttcgactatcctgatgcttatggtaatagtgaaacttta 
gt tec tgtt aacttaacggtattacctgaaatccaacataatattaaa ttctttaaaaat 
gacgatactcaaaatattgctgaaaaaccattttcaaaacaagctgggcatccagttttc 
tatgtatatgcaggtaaceaagggaatgcttccgtgaatttaggtggtagcgtaacatct 
attcaaccattacgtattaatttaacaagtaatgagaattttacagataaagattggcaa 
attacaggtattccgcgtacattacacattgaaaactcgacaaatagacctaataatgcc 
agagaacgcaatattgaacttgttggtaacttattaccaggggattactttggaacgata 
cgttttggacgtaaagaacaattattcgaaattcgtgttaaaccacatacaccaacaatt 
acaacgacagctgagcaattaagaggtacagcattacaaaaagtgcctgttaatatttcg 
ggaataccgttggatccatcggcattggtttatttagttgcaccaacaaatcaaactacg 
aatggtggtagtgaggcagatcaaataccatctggttatacgatacttgcgactggtaca 
cctgatggggtgcataatacaattactatacgaccgcaagattatgttgtattcatacca 
cctgtaggtaaacaaattagagcagtagtttattataataaagtagttgcatctaatatg 
agtaatgctgttactattttgccagatgacattccaceaacaatcaataatcctgttgga 
ataaatgccaaatactatcgaggcgacgaagtcaactttacaatgggtgtctctgataga 
cattctggtataaaaaatacaactattacgacattgccgaatggttggacatcaaattta 
acaaaagcggataagaataatggctcattatctattacaggtagagtgagtatgaatcag 
gcatttaacagtgatattacatttaaagtgtcagcgacagacaatgtcaataatacgaca 
aatgatagtcaatctaaacatgtttcaattcatgtaggtaaaattagtgaagatgctcat 
ccgattgtattaggaaatactgagaaagttgtagtagtcaatccgactgctgtatctaat 
gatgaaaagcaaagcataattactgcctttatgaataaaaaccaaaatataagaggatat 
t tagca tcaac tga tccagtaactgtcgataa taa tggtaa tgtcacafc taca t taccgt 
gatggctcatcgacaacgcttgatgctacaaatgtgatgacatacgaaccasrttgtgaaa 
cc tgaataccaaactgtcaatgc tgctaaaacagcaacggtaacgattgc taaaggacaa 
tcatttagtattggtgatattaaacaatattttactttaagtaatggacaacctattcca 
agtggcacatttacaaatattacatctgatagaactattccaactgcacaagaagttagt 
caaatgaacgcaggcacgcagttataccatataactgctacaaatgcgtatcataaagat 
agtgaagacttctatattagtttgaaaatcatcgatgtgaaacaaccagaaggcgatcaa 
cgtgtatatcgtacatcaacatatgatttaactactgatgaaatctcaaaagtaaaacaa 
gca tt tat taa tgcaaa tagagatg taat tacget tgccgaaggtga tat ttcagt taca 
aatacacctaafcggtgctaatgtaagtactattacagtaaatattaataaaggtcgatta 
acgaaatcattcgcgtcaaacctagctaatatgaatttcttgcgttgggttaatttccca 
caagattataeagtgacatggacgaatgcaaaaattgcaaacagaccaacagatggtggt 
t ta t catgg t c tgatgacca t aaa tc 1 1 taa 1 1 tatcg 1 1 a tga tgc tac a ttaggtac t 
caaattacgacgaatgatattttaacaatgttaaaagcaacaactacagtgcctggattg 
cgaaataacattactggtaatgaaaaatcacaagcagaagctggcggaagacctaacttt 
agaacgactggttattcacaatcaaatgcgacaactgatggtcaacgtcaatttacgttg 
aatggtcaagtgattcaagtgttagacatcatcaacccttcaaacggttatggtgggcaa 
cctgttacaaattcaaatactcgtgcaaaccatagtaactcaactgttgttaacgtaaac 
gaaccggcagctaatggtgctggcgcatttacaattgaccacgttgtaaaaagtaattct 
acacataatgcaagtgatgcagtttataaagcacagttatacttaacgccatatggtcca 
aaacaatatgt tgaaca tt taaatcaaaatacaggaaatac tac tgaege ta ttaacat t 
tattttgtaccaagtgacttagtgaatccaacaatttcagtaggt^attacactaatcat 
caagtgttctcaggtgaaacatttacaaatactattacagcgaatgataactttggtgtg 
caatctgtaactgtaccaaatacatcacaaattacaggtactgttgataataaccatcaa 
catgtttctgcaacggcaccaaatgtgacatcagcaactaataagacaatcaatttatta 
gcaactgatacaagcggcaatacagctacaacttcgttcaatgtaacagtgaaacctttg 
cgtgataaatatcgagttggtacttcatcaacggctgctaatcctgtgagaattgccaat 
atttcgaataatgcgacagtatcacaagctgatcaaacgacaattattaattcgttaacg 
tt tactgaaacagtaccaaa tagaagt tatgeaagagcaag tgegaatgaaatcac tagt 
aaaacagttagtaatgtcagtcgtactggaaataatgccaatgtcacagtaactgttact 
tatcaagatggaacaacatcaacagtgactgcacctgtaaagcatgtcattccagaaatc 
gt tgcacattcgcat tacactgtacaaggccaagac ttcccagcaggtaa tggt tctagt 
gcatcagattactttaagttatctaatggtagtgacattgcagatgcaactattacatgg 
gtaagtggacaagcgccaaataaagataatacacgtattggtgaagatataactgtaact 
gcacatatcttaattgatggcgaaacaacgccgattacgaaaacagcaacatataaagta 
gtaagaactgtaccgaaacatgtctttgaaacagccagaggtgttttatacccaggtgtt 
tcagatatgtafcgatgcgaaacaatatgttaagccagtaaataattcttggtcgacaaat 
gcgcaacatatgaat ttccaat ttgttggaacatatggtcc taacaaagatg ttg taggc 
atatctactcgtcttattagagtgacatatgataatagacaaacagaagatttaactatt 
t tatc taaag t taaacc tgacccacc tagaat tgaegcaaac tc tg tgacatataaagca 



WO 02/059148 



- 98 - 



PCT/EP02/00546 



ggtcttacaaaccaagaaattaaagttaataacgtatteaataactcgtcagtaaaatta 

tttaaagcagataatacaccattaaatgtcacaaatattactcatggtagcggttttagt 

tcggttgtgacagtaagtgacgcgttaccaaatggcggaattaaagcaaaatcttcaatt 

tcaatgaacaatgtgacgtatacgacgcaagacgaacatggtcaagttgttacagtaaca 

agaaatgaatctgttgattcaaatgacagtgcaacagtaacagtgacaccacaattacaa 

gcaactactgaaggcgctgtatttattaaaggtggcgacggttttgatttcggacacgta 

gaaagatttattcaaaacccgccacatggggcaacggttgcatggcatgatagtccagat 

acatggaagaatacagtcggtaacactcataaaactgcggttgtaacattacctaatggt 

caaggtacgcgtaatgttgaagttccagtcaaagtttatccagttgctaatgcaaaggcg 

ccatcacgtgatgtgaaaggtcaaaatttgactaatggaacggatgcgatgaactacatt 

acatttgatccaaatacaaacacaaatggtatcactgcagcatgggcaaatagacaacaa 

ccaaataaccaacaagcaggcgtgcaacatttaaatgtcgatgtcacatatccaggtatt 

tcagctgctaaacgagttcctgttactgttaatgtatatcaatttgaattccctcaaact 

acttatacgacaacggttggaggcactttagcaagtggtacgcaagcat<5aggatatgca 

catatgcaaaatgctactggtttaccaacagatggatttacgtataaatggaatcgtgat 

actacaggtacaaatgacgdaaactggtcagctatgaataaaccgaatgtggctaaagtc 

gttaacgcaaaatatgacgtcatctataacggacatacttttgcaacatctttaccagcg 

aaatttgtagtaaaagatgtgcaaccagcgaaaccaactgtgactgaaacagcggcagga 

gcgattacaattgcacctggagcaaaccaaacagtgaatacacatgccggtaacgtaacg 

acatacgctgataaattagttattaaacgtaatggtaacgttgtgacgacattcacacgt 

cgcaataatacgagtccatgggtgaaagaagcatctgcagcaactgtagcaggtattgct: 

ggaactaataatggtattactgttgcagcaggtactttcaaccctgctgatacaactcaa 

gttgttgcaacgcaaggaagcggagagacagtgagtgatgagcaacgtagtgatgatttc 

acagttgtcgcaccacaaccgaaccaagcgactectaagatttggcaaaatggtcatatt 

ga tatcacgcc taa taa tccatcaggaca 1 1 taattaatccaac tcaagcaa C gga tat t 

gcttacactgaaaaagtgggtaatggtgcagaacatagtaagacaattaatgttgttcgt 

ggtcaaaataatcaatggacaattgcgaataagcctgactatgtaacgttagatgcacaa 

actggtaaagtgacgttcaatgccaatactataaaaccaaattcatcaatcacaattact 

ccgaaagcaggtacaggtcactcagtaagtagtaatccaagtacattaactgcaccggca 

gctcatactgtcaacacaactgaaattgtgaaagattatggttcaaatgtaacagcagct 

gaaattaacaatgcagttcaagttgctaataaacgtactgcaacgattaaaaatggcaca 

gcaatgcctactaatttagctggtggtagcacaacgacgattcctgtgacagtaacttac 

aatgatggtagtactgaagaagtacaagagtccattttcacaaaagcggataaacgtgag 

ttaatcacagctaaaaatcatttagatgatccagtaagcactgaaggtaaaaagccaggt 

acaattacgcagtaGaataatgcaatgcataatgcgcaacaacaaatcaatactgcgaaa 

acagaagcacaacaagtgattaataatgagcgtgcaacaccacaacaagtttctgacgca 

ctaactaaagttcgtgcagcacaaactaagattgatcaagctaaagcattacttcaaaat 

aaagaagataatagccaattagtaacgtctaaaaataacttacaaagttctgtgaaccaa 

gtaccatcaactgctggtatgacgcaacaaagtattgataactataatgcgaagaagcgt 

gaagcagaaactgaaataactgcagctcaacgtgttattgacaatggcgatgcaactgca 

caacaaatttcagatgaaaaacatcgtgtcgataacgcattaacagcattaaaccaagcg 

aaacatgatttaactgcagatacacatgccttagagcaagcagtgcaacaattgaatcgc 

acaggtacaacgactggtaagaagccggcaagtattactgcttacaataattcgattcgt 

gcacttcaaagtgacttaacaagtgctaaaaatagcgctaatgctattattcaaaagcca 

ataagaacagtacaagaagtgcaatctgcgttaacaaatgtaaatcgtgtcaatgagcga 

ttaacgcaagcaattaatcaattagtacctttagctgataatagtgctttaaaaactgct 

aagacgaaacttgatgaagaaatcaataaatcagtaactactgatggtatgacacaatca 

tcaatccaagcatatgaaaatgctaaacgtgcgggtcaaacagaatcaacaaatgcacaa 

aatgttattaacaatggtgatgcgactgaccaacaaattgccgcagaaaaaacaaaagta 

gaagaaaaatataatagcttaaaacaagcaattgctggattaactccagacttggcacca 

t tacaaac tgcaaaaac tcagt tgcaaaatgat a ttgatcagccaacgagtacgac tggt 

atgacaagcgcatctattgcagcatttaatgaaaaactttcagcagctagaactaaaatt 

caagaaattgatcgtgtattagcctcacatccagatgttgcgacaatacgtcaaaacgtg 

acagcagcgaatgccgctaaatcagcacttgatcaagcacgtaatggcttaacagtcgat 

aaagcgcctttagaaaatgcgaaaaatcaactacaatatagtattgacacgcaaacaagt 

acaactggtatgacacaagactctataaatgcatacaatgcgaagttaacagctgcacgt 

aataagattcaacaaatcaatcaagtattagcaggttcaccgactgtagaacaaattaat 

acaaatacgtctacagcaaatcaagctaaatctgatttagatcatgcacgtcaagcttta 

acaccagataaagcgccgcttcaaactgcgaaaacgcaattagaacaaagcattaatcaa 

ccaacggatacaacaggtatgacgaccgcttogttaaatgcgtacaaccaaaaattacaa 

gcagcgcgtcaaaagttaactgaaattaatcaagtgttgaatggcaacccaactgtccaa 

aatatcaatgataaagtgacagaggcaaaccaagctaaggatcaattaaatacagcacgt 

caaggtttaacattagatagacagccagcgttaacaacattacatggtgcatctaactta 

aaccaagcacaacaaaataatttcacgcaacaaattaatgctgctcaaaatcatgctgcg 

cttgaaacaattaagtctaacattacggctttaaatactgcgatgacgaaattaaaagac 

agtgttgcggataataatacaattaaatcagatcaaaattacactgacgcaacaccagct 

aataaacaagcgtatgataatgcagttaatgcggctaaaggtgtcattggagaaacgact 

aatccaacgatggatgttaacacagtgaaccaaaaagcagcatctgttaaatcgacgaaa 

gatgctttagatggtcaacaaaacttacaacgtgcgaaaacagaagcaacaaatgcgatt 

acgcatgcaagtgatttaaaccaagcacaaaagaatgcattaacacaacaagtgaatagt 

gcacaaaacgtgcaagcagtaaatgatat taaacaaacgac tcaaagcttaaatac tgc t 

atgacaggtttaaaacgtggcgttgctaatcataaccaagtcgtacaaagtgataattat 

gtcaacgcagatactaataagaaaaatgattacaacaatgcatacaaccatgcgaatgac 

attattaatggtaatgcacaacatccagttataacaccaagtgatgttaacaatgcttta 

tcaaatgtcacaagtaaagaacatgcattgaatggtgaagctaagttaaatgctgcgaaa 

caagaagcgaatactgcattaggtcatttaaacaatttaaataatgcacaacgtcaaaac 

ttacaatcgcaaattaatggtgcgcatcaaattgatgcagttaatacaattaagcaaaat 

gcaacaaacttgaatagtgcaatgggtaacttaagacaagctgttgcagataaagatcaa 

gtgaaacgtacagaagattatsrcggatgcagatacagctaaacaaaatgcatataacagt 

gcagtttcaagtgccgaaacaatcattaatcaaacaacaaatccaacgatgtctgttgat 

ga tgttaatcg tgcaacttcagctgt tac t tc taa taaaaatgcattaaa tggt tatgaa 

aaattagcacaatctaaaacagatgctgcaagagcaattgatgcattaccacatttaaat 

aatgcacaaaaagcagatgttaaatctaaaattaatgctgcatcaaatattgctggcgta 

aatactgttaaacaacaaggtacagatttaaatacagcgatgggtaacttgcaaggtgca 

atcaatgatgaacaaacgacgcttaatagtcaaaactatcaagatgcgacacctagtaag 

aaaacagcatacacaaatgcggtacaagctgcgaaagatattttaaataaatcaaatggt 

caaaataaaacgaaagatcaagttactgaagcgatgaatcaagtgaattctgctaaaaat 

aacttagatggtacgcgtttattagatcaagcgaagcaaacagcaaaacagcagttaaat 

aatatgacgcatttaacaactgcacaaaaaacgaatttaacaaaccaaattaatagtggt 

actactgtcgctggtgttcaaacggttcaatcaaatgccaatacattagatcaagccatg 

aatacgttaagacaaagtattgccaacaaagatgcgactaaagcaagtgaagattacgta 

gatgctaataatgataagcaaacagcatataacaacgcagtagctgctgctgaaacgatt 
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attaatgctaatagtaatccagaaatgaatccaagtacgattacacaaaaagcagagcaa 

gtgaatagttctaaaacggcacttaacggtgatgaaaacttagctgctgcaaaacaaaat 

gcgaaaacgtacttaaacacattgacaagtattacagatgctcaaaagaacaatttgatt 

agtcaaattactagtgcgacaagagtgagtggtgttgatactgtaaaacaaaatgcgcaa 

catctagaccaagctatggctagcttacagaatggtattaacaacgaatctcaagtgaaa 

tcatctgagaaatatcgtgatgctgatacaaataaacaacaagagtatgataatgctatt 

actgcagcgaaagcgattttaaataaatcgacaggtccaaacactgcgcaaaatgcagtt 

gaagcagcattacaacgtgttaataatgcgaaagatgcattgaatggtgatgcaaaatta 

attgcagctcaaaacgcagcgaaacaacatttaggtactttaacgcatatcactacagct 

caacgtaatgatttaacaaatcaaatttcacaagctacaaacttagctggtgttgaatcc 

gttaaacaaaatgcgaatagbttagatggtgctatgggtaacttacaaacggctatcaac 

gataagtcaggaacattagcgagccaaaacttcttggatgctgatgagcaaaaacgtaat 

gcatacaatcaagctgtatcagcagccgaaaccattttaaataaacaaactggaccgaat 

acagcgaaaacagcagtcgaacaagcacttaataatgttaataatgcgaaacatgcatta 

aatggtacgcaaaacbtaaacaatgcgaaacaagcagcgattacagcaatcaatggcgca 

tctgatttaaatcaaaaacaaaaagatgcattaaaagcacaagctaatggtgctcaacgc 

gtatctaatgcacaagatgtacagcacaatgcgactgaactgaacacggcaatgggcaca 

t taaaacatgccatcgcagataagacgaa tacgt tagcaagcag taaatatgttaatgcc 

gatagcactaaacaaaatgcttacacaactaaagttaccaatgctgaacatattattagc 

ggtacgccaacggttgttacgacaccttcagaagtaacagctgcagctaatcaagtaaac 

agcgcgaaacaagaattaaatggtgacgaaagattacgtgaagcaaaacaaaacgccaat 

actgctattgatgcattaacacaattaaatacacctcaaaaagctaaattaaaagaacaa 

gtgggacaagccaatagattagaagacgtacaaactgttcaaacaaatggacaagcattg 

aacaatgcaatgaaaggc ttaagagatagtattgc taacgaaacaacag tcaaaacaagt , 

caaaactatacagacgcaagtccgaataaccaatcaacatataatagcgctgtgtcaaat 

gcgaaaggtatcattaatcaaactaacaatccgactatggatactagtgcgattacccaa 

gctacaacacaagtgaataatgctaaaaatggtttaaacggtgctgaaaacttaagaaat 

gcacaaaacactgctaagcaaaacttaaatacattatcacacttaacaaataaccaaaaa 

tctgccatctcatcacaaattgatcgtgcaggtcatgtgagtgaggtaactgctactaaa 

aatgcagcaactgagttgaatacgcaaatgggtaacttggaacaagctatccatgatcaa 

aacacagttaaacaaagtgttaaatttactgatgcagataaagctaaacgtgatgcgtat 

acaaatgcggtaagcagagctgaagcaattctgaataaaacgcaaggtgcaaatacgtct 

aaacaagatgttgaagcggctattcaaaatgtttcaagtgctaaaaatgcattgaatggt 

gatcaaaacgttacaaatgcgaagaatgcagctaaaaatgcattaaataacttaacgtca 

attaataatgcacaaaaacgtgacttaacaactaaaattgatcaagcaacaactgtagct 

ggtgttgaagctgtatctaatacgagtacacaattgaatacagcgatggctaacttgcaa 

aatggtattaatgataaaacaaatacactagcaagtgaaaactatcatgatgctgattca 

gataagaaaactgcttatactcaagccgttacgaacgcagaaaatattttaaataaaaat 

agtggatcaaatttagacaaaactgccgttgaaaacgcgttgtcacaagttgctaatgcg 

aaaggtgccctaaatggtaaccataatttagagcaagctaaatcaaatgcaaacactact 

ataaacggacttcaacatttaacaactgctcaaaaagataaattgaaacaacaagtgcaa 

caagcacaaaatgttgcaggtgtagatactgttaaatcaagtgccaacacattaaatggt 

gctatgggtacgttaagaaatagcatacaagataacacagctacgaaaaatggccaaaac 

tatcttgatgctacagaacgtaacaaaacaaactataacaatgctgttgatagtgctaat 

ggtgtcattaatgcaacaagcaatccaaatatggatgctaatgcaattaaccaaatcgct 

acacaagtgacatcaacgaaaaatgcattagatggtacacataatttaacgcaagcgaaa 

caaacagcaacaaatgccatcgatggtgctactaacttaaataaagcgcaaaaagatgcg 

ttaaaagcacaagttacaagtgcgcaacgtgttgcaaatgtaacaagtatccaacaaact 

gcaaatgaacttaatacagctatgggtcaattacaacatggtattgatgatgaaaatgca 

acaaaacaaactcaaaaatatcgtgacgctgaacaaagtaagaaaactgcttatgatcaa 

gctgtagctgctgcgaaagcaattttaaataaacaaacaggttcaaattcagataaagca 

gcagttgaccgtgcattacaacaagtaacaagtacgaaagatgcattgaatggtgatgca 

aaactggcagaagcgaaagcggcagctaaacaaaacttaggcactttaaaccatattacg 

aatgcacaacgtactgacttagaaggccaaaacaatcaagcgacgactgttgatggcgtt 

aatactgtaaaaacaaatgccaatacattagacggcgcaatgaatagcttacaaggttca 

atcaatgataaagatgcgacattaagaaatcaaaattatcttgacgcggatgaatcaaaa 

cgaaatgcatatacgcaagctgtcacagcggctgaaggcattttaaataaacaaactggt 

ggtaacacatctaaagcagacgttgataatgcattaaatgcagttacaagagcgaaagcg 

gctttaaatggtgctgacaacttaagaaatgcgaaaacttcagcaacaaatacgattgat 

ggtttacctaacttaacacaattacaaaaagacaacttgaagcatcaagttgaacaagcg 

caaaatgtagcaggtgtaaatggtgttaaagataaaggtaatacgttaaatactgccatg 

ggtgcattacgtacaagtatccaaaatgataatacgacgaaaacaagtcaaaattatctt 

gatgcatctgacagqaacaaaaacaattacaatactgctgtaaataatgcaaatggtgtt 

attaatgcaacgaacaatccaaatatggatgctaatgcgattaatggcatggcaaatcaa 

gtcaatacaacaaaagcagcgttaaatggtgcacaaaacttagctcaagctaaaacaaat 

gcgacgaacacaattaacaacgcacatgacttaaaccaaaaacaaaaagatgcattaaaa 

acacaagttaacaatgcacaacgtgtatctgatgcaaataacgttcaacacactgcaact 

gaattgaacagtgcgatgacagcacttaaagcagctattgctgataaagaaagaacaaaa 

gcaagcggtaattatgtcaatgctgatcaagaaaaacgtcaagcgtatgattcaaaagtg 

actaacgctgaaaatatcattagtggtacaccgaatgcgacattaacagtcaatgacgta 

aatagtgcggcatcacaagtcaatgcggctaaaacagcattaaatggtgataacaactta 

cgtgtagcgaaagagcatgccaacaatacaattgacggctcagcacaattgaataatgca 

caaaaagcaaaattaaaagaacaagttcaaagtgcaactacattagatggtgttcaaact 

gttaaaaatagttctcaaacgbtgaatacagcgatgaaaggcttaagagatagtattgcg 

aatgaagcaacaattaaagcaggtcaaaactacactgacgcaagtccaaataatcgtaac 

gagtacgacagtgcagttactgcagcaaaagcaatcabcaatcaaacatcgaacccaacg 

atggaaccaaatactattacgcaagtaacatcacaagtgacaactaaagaacaggcatta 

aatggtgcgcgaaac ttagctcaagctaagacaactgcgaaaaacaac ttgaataac t ta 

acatcaattaacaatgcacaaaaagatgcgttaacgcgtagcattgatggtgcaacaaca 

gtagctggtgtaaatcaagaaactgcaaaagcaacagaattaaataacgcaatgcatagt 

ttacaaaatggtatcaatgatgagacacaaacaaaacaaactcagaaatacctagatgca 

gagccaagtaagaaatcagcttatgatcaagcagtaaatgcagcgaaagcaattttaaca 

aaagctagtggtcaaaatgtagacaaagcagcagttgaacaagcattgcaaaatgtgaac 

agtacgaagacggcgttgaacggtgatgcgaaattaaatgaagctaaagcagctgcgaaa 

caaacgctaggtacattaacacacattaataatgcacaacgtacagcgttagacaatgaa 

attacacaagcaacaaatgttgaaggtgttaatacagttaaagccaaagcgcaacaatta 

gatggtgctatgggtcaattagaaacatcaattcgtgataaagacacgacgttacaaagt 

caaaattatcaagatgctgatgatgctaaacgaactgcttattctcaagcagtaaatgca 

gcagcaactattttaaataaaacagctggcggtaatacacctaaagcagatgttgaaaga 

gcaa tgcaagc tgt tacacaagcaaatac tgcat Caaacgg tat tcaaaac ttagatcgt 

gcgaaacaggctgctaacacagcgattacaaatgcttcggacttaaatacaaaacaaaaa 

gaagcat taaaagcacaagt aacaagtgcaggacg tgtatc tgcagcaaatggtgttgaa 
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catac tgcgac tgaa t taaa tac tgcgatgacagc 1 1 taaagcgtgccattgc tgataaa 
gctgagacaaaagctagtggtaactatgtcaatgctgatgcgaataaacgtcaagcatat 
gatgaaaaagttacagctgccgaaaatatcgttagtggtacaccaacaccaacgttaaca 
ccagcagatgttacaaatgcagcaacgcaagtaacgaatgctaagacgcagttaaacggt 
aatca taat t tagaag tagcgaaacaaaa tgc taacac tgcaattgatggt ttaac ttc t 
ttaaatggtccgcaaaaagcaaaacttaaagaacaagtgggtcaagcgacgacgttgcca 
aatgttcaaactgttcgtgataatgcacaaacattaaacactgcaatgaaaggtctacga 
gatagcattgcgaatgaagcaacgattaaagcaggtcaaaactacacagatgcaagtcaa 
aacaaacaaactgactacaacagtgcagtcactgcagcaaaagcaatcattggtcaaaca 
actagtccatcaatgaatgcgcaagaaattaatcaagcgaaagaccaagtgacagctaaa 
caacaagcgttaaacggtcaagaaaacttaagaactgcgcaaacaaatgcgaagcaacat 
ttgaacggcttaagtgacttaactgacgctcaaaaagatgcagtgaaacgtcaaatcgaa 
ggtgcaacgcatgttaatgaagtaacacaagcacaaaataatgcggatgcattaaataca 
gctatgacgaacttgaaaaatggtattcaagatcagaatacgattaagcaaggtgttaac 
ttcactgatgccgacgaagcgaaacgtaatgcatatacaaatgcagtgacgcaagctgaa 
caaattttaaataaagcacaaggtccaaatacttcaaaagacggtgtcgaaactgcgtta 
gaaaatgtacaacgtgctaaaaacgaattgaacggtaatcaaaatgttgcgaacgctaag 
acaactgcgaaaaatgcattgaataacctaacatcaattaataatgcacaaaaagaagca 
t tgaaatcacaaa t tgaagg tgcgacaacagt tgcagg tg taaatcaagtgtc tacaacg 
gcatctgaattaaatacacrcaatgagcaacttacaaaatggtattaatgatgaagcagct 
acaaaagcagctcagaaatatactgatgcagatagagaaaaacaaactgcatacaatgac 
gc tgt aacagcagc taaaacgtta t tagataaaacagc tgg ttcaaatgacaataaagc a 
gctgttgaacaagcattacaacgtgtgaatactgctaaaacagcattaaatggtgacgag 
cgattaaatgaagcgaagaacacagctaaacaacaagtagcgacaatgtcacacttaact 
gatgctcaaaaagcaaacttaacatcgcaaatcgaaagtggtacgactgttgcaggtgtt 
caaggtattcaagctaatgccggtactttagatcaagcaatgaatcaattaagacaaagt 
at tgcttctaaaga tgcgac taaa tcaagcgaagattatcaagacgcgaatgcagat tta 
caaaatgcatacaatgatgcggtaactaatgctgaaggtattattagtgcaacgaataac 
cctgaaatgaatcctgatacaattaaccaaaaagcgagccaagtgaacagtgcgaagtct 
gcattgaacggtgatgaaaaattagcagcagcaaaacaaactgcgaaatcagatatcggt 
cgtttgacagacttgaacaatgcacaacgaactgcggcaaatgctgaagtggatcaagca 
ccaaatcttgcagctgtcacagcggctaaaaataaagcaacatcgttaaatacagcgatg 
ggtaatttgaaacatgcacttgctgaaaaggataatacgaaacgtagtgtcaattacaca 
gatgcggatcaaccaaaacaacaagcgtatgatactgcggttacacaagcagaagcaatt 
actaatgctaatggcagcaacgcgaatgaaacacaagttcaagcagcactaaaccaattg 
aatcaagctaaaaatgacttgaatggtgataataaagttgctcaagcaaaagagtcagcg 
aaacgtgcattagcttcatatagtaacttgaataatgcgcaatcaactgcagcaactagt 
caaattgacaatgcaacgacagtagcaggcgtaactgctgcacaaaatactgctaatgaa 
t caaatacagcaa t ggg tcaac t tcaaaatggta taaatgaccaaaacac tg t taaacaa 
caag tgaac 1 1 tacagatgc tgaccaaggtaagaaagatgcttacacaaatgctgttacg 
aatgctcaaggtattttagataaagcacacggrtcaaaatatgacgaaagcacaagttgaa 
gctgcattaaatcaagtaacgactgctaagaatgctttaaacggtgacgcaaatgtaaga 
caagcaaaatcagatgcgaaagcaaacttaggtacattaacacacttaaataatgcacaa 
aaacaaga 1 1 1 aacatcacaaatc gaaggcgcaacaacagtcaacggtgtaaatggtcrt t 
aaaacgaaagcacaagacttagatggtgcaatgcaacgattacaatcagctatagcaaat 
aaagatcaaactaaagcgagcgaaaattacatcgacgcagatccaactaagaaaacagca 
tttgataatgctatcacacaagctgaatcttacttaaataaagatcacggtgcgaataaa 
gataagcaagctgttgaacaagcaattcaaagtgtaacgtctactgaaaatgctttgaac 
ggtgacgcgaacttacaacgcgctaaaactgaagctatacaagctatcgataacttgaca 



tcaggtgtaactgatctgaaaaatagtgctacatcacttaataatgcgatggatcaatta 
aaacaagcaattgctgatcatgacacaattgtagctagtggtaattacactaacgcgagt 
cctgataagcaaggtgcttatactgatgcatataatgctgcgaaaaacattgtaaatggt 
tcgcctaatgtgattacaaatgcagcagatgttacagcagcaacacaacgtgttaataat 
gctgaaacaggtttaaacggtgatacaaacttagcaactgcgaagcaacaagctaaagat 
gcattacgtcaaatgacacatttatctgatgcacaaaaacaaagtattactggtcaaatt 
gatagcgcgacacaagtaactggcgttcaaagtgtgaaagacaacgcgacaaatcttgat 
aatgcaatgaatcaacttcgaaatagtattgcgaataaagatgatgtaaaagcgagtcaa 



gaaaatatcattaatgcaacgagtcagccgacacttgatccatctgcagtaacacaagca 
gctaatcaagtgagcactaacaaaactgcgcttaatggtgcacaaaacttagcgaataaa 
aagcaagaaacgactgctaacatcaaccaattaagtcatttaaataatgctcaaaagcaa 
gatttaaatacgcaagtgacaaatgcaccaaatattagcacagtaaatcaagtgaaaact 
aaagctgaacaattagatcaagcaatggaacgtttaatcaacggaatccaagacaaagat 
caagtgaaacaaagtgttaactttacagatgcagatccagaaaaacaaacagcatacaac 
aatgcggtaactgctgctgaaaatattattaatcaagcaaatggtacaaatgcgaaccaa 
tcacaagttgaagcagcactttcaactgtaacaactacgaaacaagcgttgaatggtgat 
agaaaagt aac agat gc taaaaacaa tgcaaaccaaaca ttatc tacgt taga taac t ta 
aacaatgcacaaaaaggtgctgttactggaaacatcaatcaagcgcacactgtagctgaa 
gtaacgcaagccattcaaaccgctcaggaactgaatacagcgatgggtaacttgaaaaat 
agcttgaatgataaagacactacacttggcagtcaaaactttgcagatgcagatccagag 
aagaaaaatgcatacaatgaagcggttcataatgctgaaaatattttaaataaatctaca 
ggtacgaacgtgcctaaagatcaagttgaagcagctatgaatcaagtgaatgctacaaaa 
gcagcgcttaatggtactcaaaaccttgaaaaagctaaacaacacgcaaatacagcaatt 
gacggtttaagccatttaacaaatgcacaaaaagaggcattaaaacaattggtacaacaa 
tcgactactgttgcagaagcacaaggtaatgagcaaaaagcaaacaatgttgatgcagca 
atggacaaattacgtcaaagtattgcagataatgcgacaacaaaacaaaaccaaaattat 
actgatgcaagtcagaataaaaaggatgcgtacaataatgctgtcacaactgcacaaggt 
attattgatcaaactacaagtccaactttagatccgactgttatcaatcaagctgctgga 
caagtaagcacaactaaaaatgcattaaatggtaatgaaaacctagaggcagcgaaacaa 
caagcgtcacaatcattaggttcattagataacttaaataatgcgcaaaaacaaacagtt 
actgatcaaattaatggcgcgcatactgttgatgaagcaaatcaaattaagcaaaatgcg 
caaaacttaaatacagcgatgggtaacttgaaacaagcgatagctgacaaagatgctacg 
aaagcgacagt taac ttcactga tgcagatcaagcaaaacaacaagcatataacac tgc t 
gttacaaatgctgaaaatatcatttcaaaagctaatggcggcaatgcaacacaagctgaa 
gttgaacaagcaatcaaacaagttaatgctgcaaaacaagcattaaatggtaatgccaac 
gttcaacatgcaaaagacgaagcaacagcattaattaatagctctaatgaccttaaccaa 
gcacaaaaagacgcattaaaacaacaagttcaaaatgcaactactgtagctggtgtaaac 
aatgttaaacaaacagcacaagagttaaacaatgctatgacacaattaaaacaaggcatt 
gcagataaagaacaaacaaaagctgatggtaactttgtcaatgcagatcctgataagcaa 
aatgcatataatcaagcagtagcgaaagctgaagcattaattagtgctacgcctgatgtt 
gtcgttacacctagcgaaattactgcagcgttaaataaagttacgcaagctaaaaatgat 
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ttaaa tggtaatacaaac t tagcaacggcgaaacaaaa tg ttcaacatgc ta t tgatcaa 

ttgccaaacttaaaccaagcgcaacgtgatgaatacagcaaacaaatcacgcaagcaaca 

cttgtaccaaacgtcaatgctattcaacaagcggcgacaacgcttaatgacgcgatgaca 

caattgaaacaaggtattgcgaataaagcacaaattaaaggtagcgagaactatcacgat 

gctgatactgacaagcaaacagcatatgataatgcagtaacaaaagcagaagaattgtta 

aaacaaacaacaaatccaacaatggatccaaatacaattcaacaagcattaactaaagtg 

aatgacacaaatcaagcacttaacggtaatcaaaaattagctgatgccaaacaagatgct 

aagacaacac t tggtacac tagatca tttaaatga tgctcaaaaacaagcgc t aacaact 

caagt tgaacaagcaccagata t tgcaacagt taataatg ttaagcaaaatgc tcaaaa t 

ctgaataatgc ta tgactaac t taaacaatgcat tacaagataaaac tgagacattaaa t 

agcattaactttactgatgcagatcaagctaagaaagatgcttatactaatgcggtttca 

ca tgcagaaggta 1 1 1 tatc taaagcaaatggcagcaa tgcaagtcaaac tgaagtggaa 

caagcgatgcaacgtgtgaacgaagcgaaacaagcattgaatggtaatgacaatgtacaa 

cgtgcaaaagatgcagcgaaacaagtgattacaaatgcaaatgatttaaatcaagcgcaa 

aaagatgcattaaaacaacaagtcgatgctgcgcaaactgttgcaaatgtaaacacgatt 

aagcaaacagcacaagat t taaatcaagc aa tgacacaa t tgaaacaagg ta t tgcaga t 

aaagaccaaactaaagcaaatggtaactttgtcaatgctgatactgataagcaaaatgct 

tacaacaatgcggtagcacatgctgaacaaataattagtggtacaccaaatgcaaacgtg 

gatccacaacaagtggctcaagcgttacaacaagtgaatcaagctaagggtgatttaaac 

ggtaaccataacttacaagttgctaaagacaatgcaaatacagccattgatcagttacca 

aacttaaatcaaccacaaaaaacagcattaaaagaccaagtgtcgcatgcagaacttgtt 

acaggtgttaatgctattaagcaaaatgctgacgcgttaaataatgcaatgggtacattg 

aaacaacaaattcaagcgaacagtcaagtaccacagtcagttgactttacacaagcggat 

caagacaaacaacaagcatataacaatgcggctaaccaagcgcaacaaatcgcaaatggc 

ataccaacacctgtattgacgcctgatacagtaacacaagcagtgacaactatgaatcaa 

gcgaaagatgcattaaacggtgatgaaaaattagcacaagcgaaacaagaagctttagca 

aa tct tga tacgt tacgcga t ttaaa tcaaccacaacgtgatgcat tacgtaaccaaa tc 

aatcaagcacaagcgttagctacagttgaacaaactaaacaaaatgcacaaaatgtgaat 

acagcaatgagtaacttgaaacaaggtattgcaaacaaagatactgtcaaagcaagtgag 

aactatcatgatgc tgatgccgataagcaaacagcatatacaaatgcagtgtc tcaagcg 

gaaggtattatcaatcaaacgacaaatccaacgcttaacccagatgaaataacacgtgca 

ttaactcaagtgactgatgctaaaaatggcttaaacggtgaagctaaattggcaactgaa 

aagcaaaatgctaaagatgccgtaagtgggatgacgcatttaaacgatgctcaaaaacaa 

gcattaaaaggtcaaatcgatGaatcgcctgaaattgctacagtgaaccaagttaaacaa 

acagcaacgagcctagatcaagcaatggatcaattatcacaagctattaatgataaagct 

caaacattagcggacggtaattacttaaatgcagatcctgacaaacaaaatgcgtataaa 

caggcagtagcaaaagctgaagcattattgaataaacaaagtggtactaatgaagtacaa 

gcacaagttgaaagcatcactaatgaagtgaacgcagcgaaacaagcattaaatggtaat 

gacaatttggcaaatgcaaaacaacaagcaaaacaacaattggcgaacttaacacactta 

aatgatgcacaaaaacaatcatttgaaagtcaaattacacaagcgccacttgttacagat 

gtcactacgattaatcaaaaagcacaaacgttagatcatgcgatggaattattaagaaat 

agtgttgcggataatcaaacgacattagcgtctgaagattatcatgatgcaactgcgcaa 

agacaaaatgactataaccaagctgtaacagctgctaataatatcattaatcaaactaca 

tcgcctacgatgaatccagatgatgttaatggtgcaacgacacaagtgaataatacgaaa 

gttgcattagatggtgatgaaaaccttgcagcagctaaacaacaagcaaacaacagactt 

gatcaattagatcatttgaataatgcgcaaaagcaacagttacaatcacaaattacgcaa 

tcatctgatattgctgcagttaatggtcacaaacaaacagcagaatctttaaatactgcg 

atgggtaacttaattaatgcgattgcagatcatcaagccgttgaacaacgtggtaacttc 

atcaatgctgatactgataaacaaactgcttataatacagcggtaaatgaagcagcagca 

atgattaacaaacaaactggtcaaaatgcgaaccaaacagaagtagaacaagctattact 

aaagttcaaacaacacttcaagcgttaaatggagaccataatttacaagttgctaaaaca- 

aatgcgacgcaagcaattgatgctttaacaagcttaaatgatcctcaaaaaacagcatta 

aaagaccaagttacagctgcaactttagtaactgcagttcatcaaattgaacaaaatgcg 

aatacgcttaaccaagcaatgcatggtttaagacagagcattcaagataacgcagcaact 

aaagc aaatagcaaat ata tcaacgaagatcaaccagagcaacaaaac tatgatcaagct 

gttcaagccgcaaataatattatcaatgaacaaactgcaacattagataataatgcgatt 

aatcaagcagcgacaactgtgaatacaacgaaagcagcattacatggtgatgtgaagtta 

caaaa tgataaagatcatgc taagcaaacgg t tag tcaa t tag'cacatc taaacaatgca 

caaaaacatatggaagatacgttaattgatagtgaaacaactagaacagcagttaagcaa 

gatttgactgaagcacaagcattagatcaacttatggatgcattacaacaaagtattgct 

gacaaagatgcaacacgtgcgagcagtgcatatgtcaatgcagaaccgaataaaaaacaa 

tcctatgatgaagcagttcaaaatgctgagtctatcattgcaggattaaataatccaact 

atcaataaaggtaatgtatcaagtgcgactcaagcagtaatatcatctaaaaatgcatta 

gatggtgttgaacgattagctcaagataagcaaactgctggaaattctctaaatcattta 

ga tcaa ttaacacc age tcaacaacaagcgc tagaaaatcaaat taa taatgeaacaac t 

cgtggcgaagtagc acaaaaat taac tgaagcacaagcac ttaaccaagcaa tggaagc t 

ttacgtaatagcattcaagatcaacagcaaacggaagcgggtagcaagtttatcaatgaa, 

caaac taacaa tccaacgc t tgataaagcacaagt tgaacaat tgacacaagc tgt taac 
caagc taaagataacc tacacggtgatcaaaaac ttgcagacgataaacaacatgcggtt 
actgatttaaatcaattaaatggtttgaataatccgcaacgtcaagcacttgaaagccaa 
ataaacaacgcagcaactcgtggcgaagtagcacaaaaattagctgaagcaaaagcgctt 
gatcaagcaatgcaagcattacgtaatagtattcaagatcaacaacaaacagaatctggt 
agcaagtttatcaatgaagataaaccgcaaaaagatgcttaccaagcagcagttcaaaat 
gcaaaagatt taat taaccaaacaggtaa tccaacac tcgac aaa tcacaagtagaacaa 
ttgacacaagcagtaacaactgcaaaagataatctacatggtgatcaaaaacttgctcgt 
gatcaacaacaagcagtaacaactgtaaatgcattgccaaacttaaatcatgcacaacaa 
caagcattaactgatgctataaatgcagcgcctacaagaacagaggttgcacaacatgtt 
caaac tgctactgaacttgatcacgcgatggaaacattgaaaaataaagttgatcaagtg 
aatacagataaggctcaaccaaattacactgaagcgtcaactgataaaaaagaagcagta 
gatcaagcgttacaagctgcagaaagcattacagatccaactaatggttcaaatgcgaat 
aaagaege tg tagaccaagtattaac taagc t tcaagaaaaagaaaa tgagttaaa tggt 
aatgagagagtcgctgaagccaaaacacaagcgaaacaaactattgaccaattaacacat 
ttaaa tgc tgatcaaattgeaac tgctaaac aaaacattgatcaagcgacgaaact tcaa 
ccaattgctgaattagtagatcaagcaacgcaattgaatcaatctatggatcaattacaa 
caagcagttaatgaacatgctaacgttgagcaaactgtagattacacacaagcagattca 
gataaacaaaatgcttataaacaagctattgctgatgc'tgaaaatgtattgaaacaaaat 
gcgaataagcaacaagtggatcaagcacttcaaaatattttaaatgcaaaacaagcatta 
aa tgg tgatgaacgtgtagcac ttgc taaaacaaa tggtaaacatgacatcgaccaat tg 
aatgcattaaacaatgctcaacaagatggatttaaaggtcgcatcgatcaatcaaacgat 
ttaaatcaaatccaacaaattgtagatgaggctaaggcacttaatcgtgcaatggatcaa 
ttgtcacaagaaatcactgacaatgaaggacgcacgaaaggtagcacgaactatgtcaat 
gcagatacacaagtcaaacaagtatatgatgaaacggttgataaagcgaaacaagcactt 



WO 02/059148 



- 102 - 



PCT7EP02/00546 



ga taaatcgac tggtcaaaact taac tgcaaaacaagttatcaaat taaatga tgcagtc 
ac tgcagc taagaaagcat taaa tggtgaagaaagac ttaataa teg taaagc tgaagca 
t tacaaagat tgga tcaat taacac atctaaacaa tgctcaaagacaat tagcaatcc aa 
caaat taataatgc tgaaaege taaa taaagcatctcgagcaat taatagagcaac taaa 
r ttagataatgcaatgggtgcagtacaacaatatattgacgaacagcaccttggtgttatc 
agcagcacaaattacatcaatgcagatgacaatttgaaagcaaattatgataatgcaatt 
gcgaatgcagcacatgagttagataaagtgcaaggtaatgcaattgcaaaagc tgaagca 
gagcaattgaaacaaaatattatcgatgctcaaaatgcattaaatggagaccaaaacctt 
gcaaatgccaaagataaagcaaatgcgtttgttaattcgttaaatggattaaatcaacag 
caacaagatcttgcacataaagcaattaacaatgccgatactgtatcagatgtaacagat 
a t tgt taataatcaaattgact taaatga tgcaatggaaacattgaaacat t tagttgac 
aatgaaattccaaatgcagagcaaactgtcaattaccaaaacgctgacgataatgctaaa 
acaaacttcgatgatgccaaacgtctagcaaatacattgctaaatagtgataacacaaat 
gtgaatgatatcaatggcgcaatccaagcagtcaatgatgcaatccataatcttaatggt 
gatcaacgac tacaaga tgc taaagacaaggcaat tcaatctat taatcaagc tt tagc t 
aataagc taaaagaaatcgaagc t teaaatgegaegga tcaagacaagc 1 1 at tgcgaaa 
aataaagcagaagaattggcaaacagcatcatcaacaacattaataaagcaacaagtaat 
caggctgtatctcaagttcaaacagcaggcaaccacgcgattgaacaagtgcatgccaat 
gaaataccaaaagcaaaaattgatgccaataaagacgttgataagcaagttcaagcatta 
attgacgaaattgatcgaaatccaaatctaacagataaggaaaaacaagcacttaaagat 
cgtattaatcaaatacttcaacaaggtcataacggcattaacaatgcgatgactaaagaa 
gaaattgaacaagccaaagcacaacttgcgcaagcattacaagacatcaaagatttagtg 
aaagctaaagaagatgcgaaacaagatgttgataaacaagttcaagctttaattgacgaa 
atcgatcaaaatccaaatctaacagataaggaaaaacaagcacttaaagatcgtattaat 
caaatacttcaacaaggtcatarcgacattamcaatgcgatgacaaaagaagcaattgaa 
caagcaaaagaacgtttagcgcaagcattgeaagacatcaaagatttagtgaaagctaaa 
gaagatgcgaaaaatgatattgataaacgtgtacaagctttaattgacgaaatcgatcaa 
aatccaaatctaacagataaggaaaaacaagcacttaaagatcgaattaatcaaatactt 
caacaaggtcataacgacattaacaatgcgctgactaaagaagaaattgagcaggcaaaa 
gcacaacttgcacaagcattgcaagacatcaaagatttagtgaaagctaaagaagatgcg 
aaaaatgcaataaaagccttagctaatgcgaagcgtgatcaaatcaattcaaatccagat 
ttaacacctgagcaaaaagcaaaagcgctcaaagaaattgacgaagctgaaaaacgagca 
ctacaaaacgttgagaatgctcaaactatagatcaattaaatcgaggattaaacttaggt 
ttagatgacattagaaatacacatgtatgggaggttgatgaacaacctgctgtaaatgaa 
atttttgaagcaacacctgagcaaatcctagttaatggtgaactcattgtacatcgtgat 
gacatcattacagaacaagatattcttgcacacataaacttaattgatcagctttcagca 
gaagtcatcgatacaccatcaactgcaacgatttctgatagcttaacagcaaaagttgaa 
gttacattgcttgatggatcaaaagtgattgttaatgttcctgtaaaagttgtagaaaaa 
gaattgtcagtagtcaaacaacaggcaattgaatcaatcgaaaatgcggcacaacaaaag 
attaatgaaatcaataatagtgtgacattaacactggaacaaaaagaagctgcaattgca 
gaagttaataagcttaaacaacaagcaattgatcatgttaacaatgcacctgatgttcat 
tcagttgaagaaattcaacaacaagaacaagcgcatattgaacaatttaatccagaacaa 
tttacgattgaacaagcaaaatcaaatgcaattaaatcgattgaagatgcaattcaacat 
atgattgatgaaatcaaagctcgtactgatctaacagataaagagaagcaagaagctatt 
gctaagttaaatcaattaaaagaacaagcaattcaagcgattcaacgtgcgcaaagcatc 
gatgaaataagtgagcaattggaacaatttaaagctcaaatgaaagcagctaatccaaca 
gcaaaagaactagctaaacgcaagcaagaagctattagtagaattaaagacttttcaaat 
gaaaaaataaatagtattcgaaatagtgaaattggcacagctgatgaaaaacaagcagca 
atgaatcaaattaacgaaattgtgcttgaaacaattagagatattaataatgcgcataca 
ttacagcaagttgaggctgcattgaacaatggtattgctcgaatttcagcagtacaaatt 
gtaacatctgatcgtgctaaacaatcgtcaagtactggaaatgaatctaatagccattta 
acaattggttatggaactgcaaatcatccatttaacagttcgactattggacataaaaag 
aaacttgatgaagatgatgacattgatccacttcatatgcgtcactttagtaataatttc 
ggtaatgttattaaaaacgctattggtgtggtgggtatctctggtttactagctagtttc 
tggttc ttc attgecaaacg teg tegtaaagaagatgaagaggaagaattagaaataaga 
gataataataaagattcaataaaagagactttagacgatacaaaacatttaccactttta 
tttgcgaaacgtcgcagaaaagaagatgaagaagatgttactgttgaagaaaaagattcg 
ctaaataatggcgagtcactcgataaagttaaacatacgccgttcttcttaccaaaacgt 
cgtcgtaaagaagatgaagaagatgtggaagttacaaatgaaaacacagatgaaaaagtg 
ttgaaagataacgaacattcaccactcttattcgcaaaacgacgcaaagataaagaggaa 
gatgttgaaacaacaactagtattgaatctaaagatgaggacgttcctttattattggct 
aaaaagaaaaatcaaaaagataaccaatccaaagacaaaaagtcagcatcaaaaaatact 
I tctaaaaaggtagcagc taaaaagaagaaaaagaaagctaagaaaaataaaaaataa 
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vnyrd)riqkfsir)^vgtfstviatlvflgfntsg^^ 

enresqvqnsqnsqngqslsatheneqpni sqanl vdqkvaqss t tndeqpasqnvntkk 

dsataattqpdkeqskhkqnesqsankngndUiraa^venhea^ 

nelqa f f danyhdyr f idrenadsgt f nyvkgi f dJcintllgsndpinnJcdlqlayJcGl e 

qavalir tmpqrqqts rr snri qtr sves raaepr svsdyqnanfl syyvenandgsgypv 

gtyinasskgapynlpttpwntlkasdskeialmtakqtgtfg^ 

fwfalpadqvpvgrtdfvtvnadgtnvx^shgagagankplqqnweygvndphrshd 

rarsgqviydwp tvhiysledl srasdyfs eagatpatkaf grqnf eyingqkpaespgv 

pkvy t f igqgdasy t i s f ktqgp tvnklyyaaggraleynql fmysqlyves tqdhqqri 

nglrqwnr tyrigt tkrvevsqgnvqtkkvles tnlniddf vddplsyvktpsnkvlgf 

ysimantrafrpggaqqljieyqlsqlftdqklqeaartx^ 

vpvnltvlpeiqlmikffknddtqniaeknfskqaghpv^^ 

iqplrinl tsnenf tdkdwqi tgiprtlhlens tnrpnnarerniel vgnllpgdyf gti 

rfgrkeql f eirvkph tp ti 1 1 taeqlrgtal qkvpvni sgipl dpsalvyl vap tnqt t 

nggseadqipsgytilatgtpdgvhntitirpqdywfippvgkqiravvyynkwasnin 

snavtilpddipptinnpvgitiakyyrgdevuftmgvBdrhsgiknttittlpngwtsia 

tkadknngs lsi tgrvsmnqafnsdi t f kvsatdnvont tndsqskhvsihvgkxsedah 

pivlgntekwwnp tavsndekqs ii tafmnknqnirgylas tdp vtvdnngnvtliyr 

dgss ttlda tnvmtyepwkpeyqtvnaaktatvt iakgqa f sigdi kqyf tlsnggpip 

sgtf tni tsdrtipt aqevsqmnagtqlyiii tatnayhkdsedfyislki idvkqpsgdg 

rvyrtstydlttdeiskvkqaf inanrdvitlaegdisvtntpnganvstitvniiikgrl 

tksfa^lanranflrwvnfpqdytvtwtoakiarirptdgg^ 

qittncUltmlkatttvpglrnnitgneksqaeaggi^iifrttgysqsnattdgqrqftl 
ngqviqvldiinp'sngyggqpvtasntraiihsiis^ 

thxxasdavykaqlylt^ygpkqyvehlnqn.tgnttdainiyfvpsdlvnptisvgnyt3^ 

qvfsgetftntitandnfgvqsvtvpntsqitgtvdnn^^ 

atdtsgntattsfnvtrvkplrdkyxvgtsstaanpvria 

f te tvpnrsyarasanei tsktvsnvsrtgruaanvtvtrvtyqdgtts tvtvpvkhvipei 
vahshytvqgqdfpagngssasdyfklsngsdiadati twvsgqapnkdntrigedi tvt 
aMlidgettpitktatykvvrtvpkhvfetargvlro 

aqhmnf qf vgtygpnkdwgi s trlirvtydnrqtedltilsJcvkpdppridansvtyka 

gl tnqeikvnnvl nns svkl f kadntplnvtai thgsgf s s wtvsdalpnggikaks s i 

smimvtiyttqde^gqvvtvtmesvdsntisatvtvtpqlqattegavfikggdgfdfg 

erfiqnppfcgatvawhdspdt^kntvgnthktavvtlpng^ 

p srdvkgqnl tngtdanmyi t f dpn tntagi taawanrqqpnnqqagvqhlnvdvtypgi 

saakrvpvtvnvyqfefpqtt^ttvggtla^gt^ 

t tgtxidaiiwsainiijcprivakvvnakydviyriglitf atslpak fwkdvqpakp tvte taag 
aitiapganqtvnt^gnvtt^a&klvikxrignv^ 

gtimgitvaagtfnpadtiqyvatqgsgetrvsdeqrsddftvvapqpnqatt^v^glLL 
di tpnnp s ghl inp tqamdi ayt ekvgngaehsk t ijiwrgqnnqwti ankp dyvtl daq 
tgkvtf nantikpns si titpkagtghsvBsnps tltapaalttviit teivkdygsnvtaa 
eiimavqvankrtatikngtainp tnlaggg t ttipvtvtyndgs teevqesi f tkadfcre 
litakQhlddpvstegkkpgti tqynnamhnaqqqintakteaqqviimeratpqqvsda 
1 tfcvraaqtkidqakaJlqnkednsgl vl^Jcnnl^ 
eaeteitaaqrvidngdataqqisdekhrv<toaatali^^ 

tgtt tgkkpasi taynnsiralqsdl tsaknsanai iqkpi rtvqevqsal tnvnrvner 

ltqaijiqlvpla<fesalktaktkldeein3csvttdgmtqssiqayeuakragqtestiiaq 

nvinngdatdqqiaaektkvieekynslkqaiagl tpdlaplqtaktqlqndidqpts ttg 

mtsasiaa±neklsaart3d.q6idrvlashpdvatirqnvtaanaa>^aldqarngltvTi 

kaplenaknqlqysidtqtsttgmtqdsinaynakltaaimki^ 

tntetanqaksdldharqaltpdkaplqtaktqleqsinqptdtt^ 

aarqkl teinqylngnptvqriindlc^e^qakdqlntarqgl tldrqpal ttlhgasnl 

nqaqqpjof tqqinaaqnhaal etiksni talntamtklkdtevadnntiksdqaytdatpa 

nJcqaydna vnaakgvi ge ttnp tmdvntTmqkaasxrks tkdaldgqqnlqrakteatnai 

tiias dlaqaqknal tqqvns aqnvqavndikqt tqs Intamtglkrgvanhnqvvqsdny 

viiadtaakkndynnaynhandi ingnaqhpvi tps^vnxialsnvtskahaliigeakliiaak 

qeantalgiiliinajmaqrqnlqsqingaliq^ 

vkrt edy adad t akqnayns a vs s ae t i i nq t tnp tmsvddvnra tsavtsnknalngye 
kl aqsktdaaraidalpalnnaqkadvkskinaasniagvnt^ 
indeqt t lnsqjiyqdatpskktaytnavqaakdi lnkfingqnk tkdqvteamnqvns akn 
nldg trlldqakqtakqqlnnmtlil t taqktnl tnqirisgttvagvqtvqsriantldqain 
n t lr qs i ankda tka sedyvdanndkqtaynnava aae t i inansnpemnp s ti tqkaeq 
vns sktalngdenl aaakqnaktylntl tsitdaqknnlisqi tsatrvsgvdtvkqnaq 
ill dqamas 1 qnginnes qvks sekyrdad tnkqqeydaai taakailnkstgpataqnav 
eaalqrviuiakdalngdakl iaaqnaakqhlgtl thi ttaqrndl tnqisqatnlagves 
vkqnansldgamgnlq^aind^gtlaiaqnf 

taktaveqalnnvimakhal ngtqnlnnakqaai taiagasdlnqkqkdalkaqangaqr 
vsnaqdvqhnatelntamgtlkhadadktatlassk^^ 

gt^tvvttpsevt^anqvnsakqelngderlreakqnantaidaltqlntpqkaJclkeq 
vgqanrledvqtvqtngqalnnamkglrds ianet tvktsqnytdaspnnqs tyxisavsn 
akgiinqtnnp tmdtsai tqat tqvimaknglngaenlrnaqntakqnlntlsiil tnnqk 
s ai 3 sqidraghvse vtatknaa telntqmgnleqaihdqntvkqs vkf tdadkakrday 
toavsraeailriktqgantskqdveaalqnvssaknalngdq^ 
innaqJcrdltt^dqattvagveavsntstqlnt^tmanlqiigindktotlasenyhdads 
d^taytqavtnaeiiilnknsgsnldktavenalsqvanakgalngnhnleqa 
iaglqnlttaqkdklkqqvqqaqnvagvdtvkssantlngamgtlrnaiqdntat)m 
yldatemktnynnavds angviaatsnpnmdanainqia tqvts tknaldgthnltqak 
qtatnaidgatailnkaqkdalkaqvtsaqirranvtsi 

tkqtqkyr daeqs kktaydqavaaakai lnkqtgsnsdkaavdralqqvts tkdalngda 

klaeakaaakqnlgtanhitaaqrt(iLegqrmqattvd 

indkdatlrnq^yldadeskrnaytqavtaaegili^ 

alngadnlrnakt^atiitidglpnltqlqkdnlkhqveqaqnvagvngvkdkgatliitara 
gal r t s iqnda t tktsqnyldas dsnkimyntaviman^ 
vnttkaalngaqiUaqaktoatatinnai2dlnqkqkdal^ 

elnsamtalkaaiadkertkasgnyvnadqekrqaydskvtoaeniisgtpnatltvndv 
nsaasqvnaaktalJigdnnlrvaJcehaimtidglaqlnnaqkaklkeqvqsattldgvqt 
vknssqtlntamkglrdsianeacikagqriy tdaspnnrneydsavtaakai inqtsnp t 
mepnti tqvtsqvt tkeqalngaml aqakttaknnlnnl tsinnaqkdaltrsidga 1 1 
vagvnqetakatelnnamhs lqnginde tqtkqtqkyldaepakksaydqavnaakai 1 1 
kasgqnvdkaaveqalqnvristktalngdaklneaJcaaakqtlgtlthinnaqrtaldne 
itqatnvegvntvkakaqqldgaangql^tsirdkdttlqsqnyqdaddakrtaysqavna 
aatilnkt^ggntpkadveraraqavtqajitalngiqnldrakqaantaitnasdlntkqk 
ealkaqvts agrvs aangveh ta telntamtal kraiadkaetkasgnyvnadankrqay 
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dekvtaaenivsgtptptlt^dvtnaatqvtr^ 

lngpqkaiakeq\^attlpnvqtvr^toqtlntamkglx^iaueatikagqnytdasq 
nkqt<^savtaakaiigqttspsimaqeinqataqv^^ 

Ingl sdl tdaqkdavkrqiegathvnevtqaqnnadalntarotnl kngiqdqntikqgvn 

f t dadeakrnaytnavtqaeqi InXaqgpn ts kdgve tal en vqrakne Ingnqn vanak 

ttaJaialnnlt^iiixiaqkeallcsqiegattvagvnqvsttaselntamsnlqnglQdeaa 

tJtaaqkytdadrekqtayadavtaaktai^tagsndnkaavQqalarvntaktalngde 

rlnea>ntakqqvatiashltdaqkaaltsqiesgttvagvqgiqanagtldqarunqlrqs 

iaskdatksse(^dariadlqnayndavtnae^iisatimpeinnpdtinqkasqvnsaks 

alngdeklaaakqtaksdigrltdlnnaqrtaanaevdqapalaavtaaknkatalntam 

gnlkhalaekdntkrs vny tdadqpkqqayd tavtqaeai tnangsnane tqvqaalnql 

nqakndlngdnkvaqakesakralasysnlrmaqstaatsqidnattvagvtaaqntane 

lntaragqlqngindqn tvkqqvnf tdadqgkkdaytnavtnaqgi ldkahgqnmtkaqye 

aalnqvttaknaln^anvrqaksdakanlgtltnlnnaqkqdltsqiegatCvngvngv 

kttoqdldgarrKxrlqsa±ankdqtka6enyidadptkkta£d^itqaesy^ 

dkqaveqaiqsvts tenalngdanlqrak teaiqai dnl thlntpqktalkqqvnaaqrv 

sgvtdLknsatslnnamdqlkqaiadhdtivasgn^ 

spnvitoaadvtaatqrvnnaetg]Jigdtrilatakqqakdali^ 

daatqvtgvqsvkdnatnldnainnqlrnsia 

eaiinat^qpt^dpsavtqaanqvstnktalngaqAlankkqettaninqlsh^ 

dlntqvimapnistvnqvktkaeqldqamer-lingiq<^q\^q3vnftdadpekqt^yn 

navtaaeniinqangtaanqsqveaalstvtttkqalngdrk^ 

nnaqkgavtgninqahtvaevtqaiqtaqelntamgnlknslridkdttlgsqnfadadpe 

kknayneavhnaenilnkstgtnvploaqveaanm^ 

dgl sbl tnaqkealkqlvqqs t tvaeaqgneqkannvdaamdklrqe t adnattkqnqny 

tdasqokkdaynnavttaqgiidqttsptadptrvdn^ 

qasqslgsldnlmaqkqtvtdqingahtvdeanqikqnaqrilnta^ 

ka tvn f tdadqakqqayn tavtnaeni i skanggna tqaeveqaikqvnaakqalngnan 

vqhakde a t al ins sndl nqaqkdal kqqvqn a t tvagvnnvkqt a qe 1 im am tql kqg i 

ac^eqtikadgnfvnadpdkqnaynqavakaealisatpdvw 

Ingn tra atakc^vqhaidqlpnlnqaqrdeyskqi tqatl^^ 

qlkqgianlcaqikgsenytidadtdkqtaydnavtkaeellkqtt^ 

nd tnqalngnqld adakqdaX t tlgt Idhlndaqkqal t tqveqapdi a tvnnvkqnaqn 

lrmamtnlnnalqdkte t Ins inf tdadqakkday tnavsiiaegi 1 skangsnasq teve 

qainqrvneakjqalngndnvqraJcdaakqvit^ 

kqtagdlnqarotqlkqgiadkdqtJcangtLf^ sgtpnanv 
dpqqvaqalqqvnqakgdlngnhnlqvakdnant^dqlpnlnqpqktaUc^ 
tgvnaikqnadaliinaragtlkqqiqaiisqvpqsvdf tqadqdkqqayrm 
ip tpvl tpd tvtqavt tmnqakdalngdeklaqakqeal anldtl rdlnqpqrdalmqi 
nqaqal a tveqt kqnaqnvn tamsnl kqgi ankdtvkasenyadadadkqtaytnavs qa 
e gi inqt tnp tlnp dei tral tqvtdakn gin geakl at akqnakdavs gmt nlndaqkq 
al kgqidqspe i atvnqvkqta t s 1 dqamdql s qaindkaqt 1 adgnyl nadpdkqnayk 
qavakaea I Inkqsgtne vqaqyes i tnevnaakqalngndal anakqqakqqlanl thl 
ndaqkqs f e sqi tqapl vt dvt t inqkaqtldhamellrnsvadnqt tlasedyhdataq 
rgndynqavtaanni inqtt sptnmpddvngattqvnntkval dgdenlaaakqqannrl 
dqldhlnnaqkqqlqsqitqssdiaavnghl^taeslntamgnlinaiadhqaveqrgnf 
in^ri^d>q^ a y^^^ m ^^ am ^^^q^crq n;: ' r 'q t " <aTrca q n '' tkvqttlqal ngdhnlqvakt 
natqaidaltslBdpqktalkdqvt^tlvtavhqieqnantlnqan^gl 
kanskyinedqpeqqnydqavqaRTin i i npqtatldnnaiiiqaattvntt3caalhgdvkl 
qndkdhakqtvsqlahl nnaqkhmedtlidsettrtavkqdlteaqaldql mdal qqsia 
dkdatras sayvnaepnkkqsydeavqnaes iiaglxmp tinkgnvs satqavissknal 
dgver 1 aqdkqt agns lnhldql tpaqqqal enqinna t trgevaqkl teaqalnqamea 
1 ms i qdqqq teags kf inedlqpqkdayqa avqnak&l inq tnnp t ldkaqveql tqavn 
qakdnlhgdqkladdkqhavt^nqliiglrmpqrqalesqiniiaatrg 
dqamqal rne i qdqqqt e s gs kf ine dkp qkdayqaavqnakd 1 inq t gup 1 1 dks qvaq 
Itqavttakdnlhgdqklaxdqqqavttvnalpalnhaqqqaltdainaaptrtovac^iv 
qtateldharoetlkn]ordqvnt<toqpiiyteast^3kkeavd^ 
kdavdqvl tklqekenelngnexvaeaktqakqtidql thlnadx^a takqnidqatkl q 
p i aelvdqa tqlnqsmdqlqqavnelianveqtrvdytqadsdkqnay adaenvlkqn 
ankqqvdqa lqni 1 nakqalngderval aktngkhd i dqlnalnn aqqdg fkgr i dqsnd 
lnqiqqi vdeakalnramdql sqei tdnegrtkgs tnyvnadtqvkqvyde tvdkakqal 
dks tgqal takqvi klndavt^akkalngeerlnnrkaealqr Idql thl nnaqrqlaiq 
qinnae tlnkasraiiiratkldnaingavqqyideqhlgviss tayinaddnlkanydnai 
anaahe ldkvqgnai akaeaeqlkqni idaqnalngdqnl anakdkanaf vnslnglnqq 
qqdl ahka i nnad tvs dvt di vnnqi dl ndame tl kill vdneipna e qtvnyqnaddnak 
tnfddakrlantllnsdnmvndingaiqavndadhrilngd^ 
nklkeieasuatdqdkliakiLkaeelaiiB iiiminJcatsnqavsqvqtagnhaieqviiaii 
eipkakidaiikdvdkqvqalideidVmpnltdkekqalkd^ir^ 
eieqakaqlaqalqdikdlvkakedalaidvcGcqvqalideidqnpnltdkekqalkdrin 
qi lqqghxdixnamtkeai eqakerl aqalqdi kdl vkakedakndi dlcrvqal idei dq 
npnl tdkekqalkdr inqi lqqghndinnal tkeei eqakaqlaqal qdi kdl vkakeda 
knaikalanakrdqiasnpdl tpeqkaJcal kei deaekralqnvenaqti dqlnrglnlg 
lddirnthvwevdeqpavueifeat^eqilvngelivhrddiiteqdilahij^ 
evidtpstatistoltaicvevtlldgskvivnvpvkvviekelsvvlcqqaiesienaaqqk 
ine ionsvt 1 tl eqkeaaiaevnklkqqai dhvrmapdvtisveeiqqqeqahi eqf np eq 
ftieqaksxiaiksiedaiqhmideikaxtdltri^ 

deiseqleqfkaqmkaai^takelakrkqeaisrikdfsnekinBirnseigtadekqaa 
mnqineivletirdinnahtlqqveaalnngiarisavqivtsdrakqssstgnesnshl 
tigygtannpfnsstighWckldedddidplhnirhfsn^ 

wf fiakrrrkedeeeeleirdnnkd^iketJ.ddtknlpllfakrrrkedeedvtveekds 
lunges 1 dkvkhtp f f lpkr rrkedeedve vtnen tdekvl kdneh Bp 1 1 f akrrkdkee 
dvetttsleskdedvplllakktaiqkdnqskdkksasknfcskkra 
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atgttctttgatgatgcteaagaagcatcaagagtacttgaaataacattgacgaaaaga 
gatgctaaaaaagaaaatcctattccgatgtgtggcgtaccatatcattctgctgataat 
tacattgaaacattgattaataaggggtataaggtcgctatatgtgaacaaatggaagat 
ccaaagcaaacaaaaggaatggttagaagagaagttgtaagaatcatcacaccaggaact 
gttatggatcaaaatggtatggatgaaaagaaaaataattatattttaagttttatcgaa 
aatgaagaatttggattatgctattgtgatgtttctacaggagaactcaaagtaactcat 
t tcaaagatacagcaacc t tgc t taatgagattacaacaa ttaatcccaatgaaa tcgtc 
ataaagcaagctctatctgaagaattaaaaagacaaatcaacatgataactgagacgatt 
actgttcgcgaagatatatctgatgaagattatgatatgaatcagttgacacatcagtta 
atgcatgacacaactcaattattgttagattacattcatcacacacaaaagcgagattta 
tctcatattgaggaagtaattgaatatgctgcagttgattatatgaagatggattattat 
gcgaagcgaaat t tagagc tgacagagagca tacgat taaaatc aaaaaaagggac t ttg 
ttatggttaatggatgagacaaaaacaccgatgggtgctagacgtttaaagcagtggatt 
gatcgtccattaattaataaacaacaaatcaacgacagattaaafcattgttgaagagttt 
atggaccgttttattgaaagagatacattacgteatcatttaaatcaagtgtatgacata 
gaacgactagtaggaagagtgagttatggaaacgtaaatgcaagagatttaatacaactt 
aagca ttc ta tatccgaaatacc t cacattaaagcattac tcaatgaat tgggtgcacaa 
ac taccacgcaa 1 1 taaagaat tagaacc tttagatgact tgt tacaaatt t tagaagaa 
ag t tt ag ttgaagaaccacc tat t tccatcaaagatggagga ttatt taaaaatggc ttc 
aacgcgcaacttgafcgaatatttagaagcttcaaaaaatggtaaaacttggcttgcagaa 
ttacaagctaaggaacgtgaacgtacaggtattaagtcattgaaaattagttttaataaa 
gtgtttggttattttattgaaattacacgtgcaaacttaaataattttcaacctgaagcg 
tttggctataatcgaaaacaaacattatctaatgctgaacgatttattacggatgaatta 
aaagaaaaagaagatataatacttggtgctgaagataaagcagtagagttagaatatgaa 
ttatttgttaaattacgagaacacattaaaacgtacactgaacgtttacaaaagcaagcg 
aaaatcatt tcagaact tgat tg 1 1 tacaaagt 1 1 tgctgaaattgc tcaaaaata taat 
tatgtcaaacctacatttagtgatgataaagttttacatttagaaaactcaagacatcct 
gttgttgagagagtgatggattataatgattatgtacctaatgattgccatcttgatgat 
gaaacgtttatttatctcattacgggacctaatatgtcaggtaagtcaacatatatgaga 
caagttgctataataagtatcatggctcaaatgggagcatatgtaccatgtgattcagca 
acattacctatatttgatcaaatttttactaggattggtgcagcagatgatcttgtatca 
ggtaaaagtacatttatggtagaaatgttagaagctcaaaaagctttaacttatgctact 
gaaaatagt ttaat tatctt tgacgaaataggaagaggtacatccac ttatgatggtc 1 1 
gcgttagcgcaagcgatgattgaatatgttgctcaaacttcccatgctaagacacttttc 
tcaacacattatcatgaattgacatcacttgatcaaatgcttaagtgtttaaaaaatgta 
catgttgctgcaaacgagtatcaaggtgaactgatatttttgcataaagtcaaagatggc 
gctgtggatgatagctatggtattcaagtggcaaaattagcggatttacctaatgaagtc 
attgatagagcgcaagt tatattaaatgcatttgagcaaaaaccttcgtatcaactc tc t 
catgagaatactgacaatcaacaaacggttccgtcgtataacgattttggtcgaacagaa 
gaagagcaatcagttatagaaacacatacatcaaatcataattatgagcaagcgaccttt 
gatttatttgatggttacaatcaacaaagtgaagttgaatgtcaaattcgagaattgaat 
ctatccaatatgacaccattggaagccttaatcaagctgaatgaattacaaagtcaatta 
aag 


442. 


mf f ddakeasrvle i tl tkrdakkenp ipmcgvpyhsadnyi e tlxiikgykvaiceqmed 

p jvCjCJ^yiuvi x ti v v x x x l. viiiut^ixyiiiucjvju u iy 11 s x xcxicrc tgj. uyuuv s ugci j^vm. 

. f kdta tl lnei ttinpnei vikqalseelkrqinmi tetl tvr edx sdedydmnql thql 
inMttqlllciyxlihtqkrdlshieevxeyaa^^ 

lwlmdetktpmgarrlkqwidrpl iixkqqindrlniveefmclrf ierdt^riihlnqvydi 
erlvgrvsygnvnarilliqlkhsxse^^ 

slveeppisikdgglfkngfnaqldeyleaskngktwlaelq^6rertgikslld.sfiik 
vf gyf iei tranlnnf qpeaf gynrkqtlsnaerfi tdelkekedi ilgaedkaveleye 
1 f vklrehikty ter lqkqakiiseldclqs f aeiaqkynyvkptf sddkvlbl engrfap 
wervmdyridyvpndchl dde t f iyl i tgpnms gks tyrarqvai i s iiuaqragayvpcds a 
tlpi f dqif trigaaddlvsgks tfmvemleaqkal tyatensli i f deigrgts tydgl 
alaqamieyvaqtshaktl f s thyhel tsldqmlkclkavhvaaneyqgeli f lhkvkdg 
avd(xsygiqvakladlpnevi<Iraqvxlnafeqkpsyqlsh^ 

eeqs vie th.t snhnyeqat f dl f dgynqqsevecqi relnl snmtp 1 eal 1 klnelqsqlk 
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443. 


a tga ttccaac taaacc tea tgatgtgatttggacaga tgcacaatggcaaag tatttat 
gcgaaaggacaggacatac t tgttgc tgc tgcagcaggttccggtaaaacagccgt tc ta 
gttgagcgtattatacaacgtatactaagagatgatgtagatgtagatcggttactagtt 
gtaacatttacgaatttaagcgcacgtgagatgaagcatcgagttgataaacgtatacaa 
gaagcatcttttaaggatcctaacaatgaacatttaaagaatcagcgaatcaaaattcat 
caagcacagatttctactttacacagtttctgtttgaaattgattcagcagcattatgat 
gtattagatatcgatcctcattttagaacaagtagtgaagcggaaaatatattattatta 
gaacaaactattgatgatgttttagaacaacactatgataaattagatcctcactttata 
gaattaaccgaacaactatcatcagataggaatgatgatcaatttagaagtattattaag 
cagttatattttttcagtattgctaatcctcaaccatttgaatggctcaatcaattagcg 
caaccatacaaagaagaaaataaacagcaacaattaatgcagcttatcaatgatttagca 
a tga t ttt tatgaaagcaggatatgaggaat tacaaaaaag t ta tgac ttat tc tcaatg 
atggaaagtgttgataagcagcttgaagttattgaaaccgaacgcatgtttattactaaa 
gctattgaaggtaaagtattaaatacagatgttatcacgcaacatgaatttatgagtcgt 
tttccggcaataaatagcaagataaaagaagcaaatgaaggcatggaagatgctttaaat 
gaagcaaaacaacattatgataaatataaatctttagttatgaaagtaaagaatgattat 
ttttctagaaatgcagaagatttgcaaagagatatgcaacaactcgcacctcgagtggct 
t a 1 1 tagc tcaaatagt tcaagat gtgat tcaatcat t tgg tgt tcaaaaacgaagtcg t 
aata t tt tggatt tttcagat tatgaacat tttgeat tacgeatte ttac taacgaaga t 
ggctcaccttcgcgtatcgctgaaacgtatcgtgaacattttaaagaaatcctagttgat 
gagtatcaagatactaatagagtgcaagaaaaaatattatcttgtattaaaactggtgaa 
gaacacgatggtaacttgttcatggttggggatgtgaagcagtctatttataaatttaga 
caagctgatcctagtttatttattgaaaaatataatcgcttttctagtagtggaaatgaa 
agtggcttgcgcattgacttatcgcaaaactttcgttcgagacaggaagtgttatctaca 
accaattacttgttcaaacatatgatggatgaacaagtaggagaaatttcatatgatgat 
gcagcgcaattgtattttggtgcaccatatgacgaagtttcacatcctgttcaattacga 
gcacttgttgaggcaagttcagaaaatagtgacttaactggaagtgaacaagaagcgaat 
tacattgttgaacaagttaaagatattattaatcatcaaaacgtatacgatatgaaaaca 
k ggtcaatacagaaaagcaacatataaagatatcgtaattttagagcgaagttttggtcaa 
gcgcgtaatcttcaacaagcttttaaaaataatgatatcccttttcacgtaaatagtaag 
gaagggtattttgagcaaactgaagtacgtcttsrtgctttcatttttaagaacaatagat 
aatccac ttcaagacatttatt tagtgggattgatgcgttc tgtaatatatcaatttac t 
gaagaagaattagctgaaataagagttgtaagccctcatgatgattacttttatcaatct 
ataaaaaattatatgattgatgaaaaagctgattctagattggttgacaagttaaatcgt 
tttattcaggatatacaaaaatatcaaaattatagtcaaagtcaaccggtttaccaatta 
attgataaattttataatgatcattttgtaattcagtactttagcggtcttattggaggt 
aaaggtagaagagcaaatctgtatgggctatttaataaagctgttgaatttgaaaattca 
agtttcagaggtttattccaatttattcgttttattgatgagcttattgatcgtaaaaaa 
gattttggtgaagaaaatgtcgtaggtcctaacgataatgtggttagaatgatgacgatt 
cacagtagtaaaggattagaatttccatttgtaatttactcaggattatctaaaaaattc 
aacaaaggtgacctgaatgcaccagttattctaaatcaacaatatggtttaggtatggat 
tattttgatgtaaataaagatatggcttttccttcacttgcctctgtggcatatagagca 
ataaatgaaaaagaacttatatcagaagagatgcgtttaatctatgttgcgttgacacga 
gcaaaagagcaacttattttagttggaagagtcaaagatgaaaagtcgttaattaaatat 
gaacaattagctgtttcagacacacatatagcagttaatgaacgccttactgctaccaat 
ccatttgttctaatttatggtgttttggctaagcatcaatcgccttcattgccaaatgat 
caaagatttgaaagagatattgatcaattaaattctgaagtgaagccacgtgtatcaata 
gtgattgatcattatgaggatgtttcaactgaagaagtagtcaatgataatgaaataaga 
acaatcgaagaattaaaggccataaatactggtaatgaagatgtgaaaattaaaattcat 
caacagctttcttatgactatccttttaaagttaacacgatgaaaccatctaaacagtcg 
gtatcagagttaaaacgtcaattagaaactgaagaaagtaatacaaattatgatagagta 
cgtcaatatcgtattggtgttgcatcatatgaaagacccaagtttcttacccaaacaaaa 
aaaagaaaagcaaatgaaatagggactttaatgcatacagtcatgcaacacttacctttt 
agagaacaacgtttaacaaaagacgaattatttcaatatatcgatcgattgattgacaaa 
caacttattgatgaagatgcaaaagaggatattagaatagatgagattatgcatttcatt 
gatggccctctctatatggaaatagctcaagctgacaatgtttatactgaattacctttt 
gtggtaaatcaaattaaagttgatggacttacaagtgaagatgaagatgtatccattatt 
caaggtatgattgatttaatatatgaaagtgacggacaattttactttgttgattacaaa 
acagatgcttttaatagaagaaaaggtatgagtgatgaagaaatagggaatcagctcaaa 
gaaaaatatcagatacaaatgacgtattatcgaaatactttagaaacca.tacttaaacga 
cccgtaaagggttacttatattttttcaaatttggtacattagaaatagatgat 


444. 


mip t^hdviwt&aqw^siyakgqdi 1 vaaaagsgktavl veri i qrilrddvdvdrllv 
vtf t^sarendchrvdkriqeas f kdptmehlkiiqrikiliqaqi s tlhsf clkliqqliyd 
vldi(^hfrtsseaenillleqt^ddvleqhydkldphfielteqlasdxndcaccfrsiik 
glyf f sianpgp fewlnql aqpykeenkqqqlnxjlindlamifmltagyealqksydl f sm 
mesvdkqlevletexmfitkai©gkvlatdvi tqhefmsrfpainskikeanegmedaln 
eakqliydkyks 1 vmkvkndy f s rriaedlqrdmqql aprvay 1 aqi vqdvi qs f gvqkr s r 
riil(ifsdyefafalriltnedgspsriaetyreh£keil^ 
eMgnlfinvgdvkqsiykfrqadpslfieky^ 

tnyl £ khiHmdaqvg eisyddaaqiy f gapydevsbpvql ralveas sens dl tgs eqean 
yiveqvkdiinhqrivydmktgqyrkatykdi vilers f gqarnlqgaf knndip fhvnsk 
egyfeqtevrlvlsflxtictoplqdiylvgljnrsvi^ 
iknymidekadsrlvdklnrfiqdiqkyqny^ 

kgrranlygl £nkave f enss f rgl f qf ir f ide 1 idxkkdf geenvvgpndnvvrnnnti 
lis s kgl e fp f viys gl s kkfnkgdlnap vi 1 nqqyg 1 gmdy f dvnkdma fps 1 asvayr a 
inekeli seemrliyval trakeqlil vgrvkdeksl ikyeqlavsdthl avnerl tatn 
p fvliygvlakhqsps lpndqr f erdi dqlns evkprvs ividhy edvs teewndnei r 
ti eelkaintgnedvkikihqql sydyp fkvntmkpskqsvsel krql e teesntnydrv 
rqyr i gvasy erp kf 1 tqtkkr kanei gtlmiLtvniqhlp f r eqr 1 tkdel f qyidr 1 i dk 
qlidedakedi ri deimhf idgplymeiaqadnvytelpfwiiqikvdgl tsededvs ii 
qgmidliyesdgqfyfvdyktdafnrrkgmsdeeign^^ 
pvkgylyf fkf gtleidd 


445. 


ctgtaccatcaaatggtgctacaatttctcctgaatctggtacaaatccgataccatcac 
ccat catc tt ttcagagaaaac ttta tcaggtac t teagataaeggtattatet caccat 
gtccaggtgcgtaaatttctgtttctacaatatcttccacatgtacaggatcatctgaca 
cttcttcatcaattgttgtttcacttggttttg 


446. 


lyhqmvlqfllnlvqiryhhpss fqrklyqvlqi tvl shhvqvrkfl f lqylphvqdhl t 
llhqllfhlvl 
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447. 


cgcatactttggtcatcactatgcgtaatccacaaaatggcaatccctttatctgctagt 
ttaaatataatttcttcaattttctttttattatgtgtatctaaagcgctagtagcttcg 
tccaataataaaacttcaggttcatacatgagttgtctagcgatggtaatacgttgttgc 
tc t cccccagaca tgtgc tcaa tt 


448. 


rilwsslcvihkmaiplsa^lniissiefllcvslcalvas^ 
sppdracsi 


449. 


t cacg tac 1 1 tacgcgc t c tac tc t taa tac tccaaacaggca tgatgtgt ggt t tgt ta 
tggtcatcatctgaaatcataataaaattcttttcacctttgtttgtcaatccgtatact 
tcgtcatattttgcgacatctttaataaactctctcattcttatatcatctaattcagac 
atcdau u t a ucay t tui l u t taac uaca cc cac aa tgt t tccttcttcaccattattcaca 
t taac taaaac 1 t tg tcacc toga tcaaacra t 1 tea tcca 1 1 tcata ta 1 1 acaa aac era 
tcaatatctgctctaatgattttgtcg 


450. 


sr tl r al 11 ilqtgmmcgllwss sell ikf f spl f vnpytssyf atslinsl illesnsd 
ins svi 1 tl s trafpsspl f tl tkt lspgski s s iswtkxsi salmi Is 


451. 


gcaggatttttgactaaagcagtacttaaatcaacttcatctctgtcatcaaacacttct 

tv» uuuyat. ull u u lqlij uycaaccaCCCCaaaUy aaCC CuCgCCCacaCttaattCtaCt 

c ttacatt tc tggcac tatca 




ayIltMV^ABUBlbbabSSuuSiralCXu6PS61£I18u 


453. 


tatttctttataagctttttaattagactaatatcatgctcattgattaccgaaacaatt 
tcgatttgtccatttttagatataattgagccattaccaccaatcaaggtatcatccgca 
aattcaggaatgactggaagcaagtctctaatgggacgtgctgatgcaaacattacattg- 


454. 


y f f is f lirl i scslite tisicpf Idiieplppilcvss ansgmtgskslmgradani tl 


455. 


tta tc t tc ttc taaagctttacc t tcaacgtcaacgt t tggcaatactgcacc taaccat 
ttaggaaggtaccatgaagctttaccaaagagtttcgtcaatgctggaattaatgtcata 
cgtacgacgaatgcgtcgaataacacaccgaaacctaatgcgatacccattgacttaatt 
gcac tg tcatc ttggaagacgaatgcgatgaatacac tgaacataataagtgcagcagct 
acgataacaggtccactttctttgatacctacacggattgaa 


456. 


1 ss skalps ts t f gntapnhlgryhealpks fvnaginvir t tnasimtpkpnaipidli 
oi s $WKunainxi t jlxjjl a s acta c 1 ugpxsj,xpcxMQ 


457. 


tcatcaactgcttgcattaagtctaagattttttgttcgtattcagcatcgccttctaat 
get tt taa tgc agaacc agegattacaggrtaca teg tcacc tgggaagtca tat tege tt 
aa t aagt cacgaacttccat t tcaac t aat tct aataa t tc t teg tegtc t acca tgt ca 
actttgtttaagaatacaactaatgctggtacaccaacgttacgtgataataagatgtgt 
tcacgagtttgtggcattggaccgtcagcagcagatacaactaagataccgccgtccatt 
tga 


458. 


g?<?f.af;ile«g1cl ^ggys^P-Omfffn^Qpftl t:g1-.5;<ipgfcpyFn TlkfiTtfli fltnBUnfigggtTn*? 

tl fknttoagtptlronJancsrvcgigpsaadt tkippsi 


459. 


ttagaaccacctacacgacgagctttaacttctaatactggcatgatattattaattgct 

tct tcgaacac ttctaatgcatcacgaccactacgt tgttcaacaagatcaaatgrcagaa v - 


460 . 


lepp trral t sntgmill iassntsnasrplrcs tr snae 


461. 


aggaggcgaccgccccagtcaaactgcccgcctffacactgtctcccaccacgataagtgg 
tgcgggttagaaagccaacacagc 


462. 


rrrppqsncppdtvshhd3cvrcglesqhs 


463. 


tgtgct at ta t tcccce tattgaaggacc taacccttcacctaaagctacaattgatcct 
ataaaaccaaaggctttgccttgtttttttcttgtaatatttctagctacaaccaccata 
atcagtgaagggaatgcagcagatcctactccttgtactaacctaccaaaaatcaaaata . 
aaaaag 


464. 


gccagtcac t tctcgttccat ttgat tcaa tac aaacaaatta tct tgaacatc ttccga 
agcactgtcgccagtatcttgcttttcttttgcttgttgtttatgatttattttcgcacg 
gtcaaattttttc ttaac tttctcat tattaatgat ttttgett ttacatggca t tcaac 

cggaaaaggcatattttgagctttctcaaa ! 


465. 


tgtcgtattaatactgccttcaccagtattgctagcatttggatcttgagtttgtgcgtt 
tgctgctacaggtgctgctggttgcgctgctgctggagcattcgctggctgtgtttgatt 
tgccggtgttgcattattattaggtgttgcttggttatttccttgacctgcttggtttgc 
cggtgttgcttgatttccaggt tgtgc ttgtgcagcgt tat tcggatcagcttgattacc 
ttgtccagctggttgtgtatttggttgtgctgctcctcctgctggattagcctgtccacc 
ttggtttgctggttgtactgctggttgtccttggttggcaggtgcagctggctgtgctgt 
aggattagcttgagcaccagcatttgcgttaggctgtgtattggcatcagctggttgtgc 
tggttgattttgtgcaggctgattttgctctgctgcagacgctgttgtcgggttagtaga 
tataaaagtaacagtggcaat 


466. 


atccaacgtttcaggaataaatgttttcaaaccactttgaaatggatcgcggtgttgtgc 
ttgatatactttgtagcgataacgtttacctacacaatcataacgacaatgaaaatcgtc 
atcgactgtaactacattgttgacataaatatcatcagg 


467. 


cggtataaaggtaaagcaaaatgcatcagcttgcttagaatgattgtcctttttttgata 
atagegt tccattgcaatgacggcagaaggatggtt tgcaaacaaatgatt tgtatattc 

act ttc ] 


468. 


atgcaagagtaccaaaaatcgttaaatacgcttaaaaagcctataaatgttccgtatgag 
caagaaactgaaaaagtaggtggtttatttagcaaagaaatacaagaaactggaaatgtt 
gtaataagccaaaaagatttcaatgaatttcagaaacagataaaagctgctcaagatatt 
tcggaagattacgagtatataaagtctggtagagccttagatgataaagataaggaaata 
cgagagaaagatgatttattaaataaagcagttgagcgtattgaaaacgcagacgataat 
tttaaccaactttacgaaaatgcaaagccacttaaagagaatatagaaatagcgttaaag 
c 1 1 1 taaaaatc t tac taaaagag 1 1 agaacgag tt t taggaagaaatacc 1 1 tgcggaa 
agagttaataagttaacagaagatgaaccaaaactaaatggtttagcaggaaacttagat 
aaaaaaatgaatccagaattatattcagaacaggaacagcaacaagaacaacaaaagaat 
caaaaacgagatagaggtatgcactta 


469. 


atgctaactactttcgctgttgtactcattttcttcttacttccatcttcatttttattg 


470. 


ttgagcatctgcatcattattatcattcatgcgatcatttttgttcacattattaaaaat 
ggcattcaaaataacaat 


471. 


ttgcctataccaagtactagaagtgcaccaataattccagcaatcaatgcaacgatgact 
gttttaaaccatggaaatttaggtcttctgtatctaggtgtttggctatggtttgttgta 
gaa 


472. 


atgcttttgagttacttcataatactcatcagttttttgtgtatccttttgacttttatt 
tatttctttccacttaccagtatgactttctttttttacagttattttcggtttgtt 
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473. 


atgacttgtgaaaaactggaaaatttcttgaccagtagcaaagccggcaccaacgacaac 
accaacaaaggcaaa tgccacaataatggac tc 1 1 1 


474. 


ttgattgtcattagtaacgttattgccattattttgatttttatctgttttgtctgcact 
atcatcttgttgatcattttcttcggtttctgtctttttatgcgtagatttattttcttg 
ttcttggttattact 


47S. 


atgtgcagaaattgcccagcattcaccagttgtttcattagggatatcatagttaaatgc 


476. 


gtggtatacaacgcaacgtatatgcatcttgtacacgtatttctgattgtcgcgtcgtta 
atgttgatccttctaaccaatcacgcatacgcgctgccacat 


477. 


gtgacaaatatcacactaaacagtgcatttgcagat&ctacgataagcgtatttttatac 
caagtcaggtat 


478. 


ttgfcgcagtagtagcttggttactattcttaagcttttgttctgcatctctcaactgttt 
aagtfctttgatacgcatcttgtttacgttgatttgtacgtttatattgattttcagcttt 

tttaagttctgtattcga . ,. „ 


479. 


t tgcc 1 1 c t tg 1 1 ta ta t tgt tcaacaagtgc 1 1 ta tgc t tagcggac tgc t tc tgt ac t 
gcgtcacttgctctttttagttgtgcagtagtagcttggttactattcttaagcttttgt 
tctgcatctctcaactgtttaagtttt 


480. 


caiippiegpnpspkatidpikpkalpcfflv^^ 
k)c 


481. 


ashf s ffcLLiqylcqiilnxr rstvasillr fell rnuyxrcvKt tinriiinarcrymata 

— VtVi i "loflV 




n^afhcl ociui 1 <?i r « w f . v/ttttjI Tv^fTwsirwlclicireciiiircclvisl telve 
r cc li srl clcs vir i si i tla swlciwlcc ss cwis Is tl vcwlycwls 1 vgrc swl cc 
rlsls tsicvrlciqi swlcwlilcrli llccrrccrvsryksnsgn 


483. 


iqrtaikcfqttlkwiavlcliyfvaitf^ 


484. 


rykgkakcisllrmivl f liiaflicmdgrrmvckqjniciftf 


485. 


mqeyqks lntlkkp invpyeqe tekvggl fs keiqe tgnwisqkdfnef qkqikaaqdi 

sedyeyiksgxalddkdkeireJcomiiikavBrienaddnfnql^ 

llkillkelervlgrntfaervnJatedepklnglagiadkkimpelyseqeq^ 


486 - 


— 1 «.bf aT nrl 4 -P F 1 1rtGC!f1 1 


487. 


lsici i ii ihaii f vniikngiqmin 


488.' 


Ipips trsapiipainatmtvlnhgillgllylgvwlwfvve 1 


489- 


mllsy£iilisflcilltfiyffpltsrotfffysyfrfv 


490. 


mtceklenfltsskagtndntnkgkchnnglf 


491. 


livisnviaiilificfvctiilliiffgfclfrarrflflflvit I 


492. 


mcrncpaf t s c f i rdi ivkc f 






494. 


vtni tlnsaf adatisvf lyqvry 


495. 


lcssslvtilkllfcisqlfkflxrilftlictfilifsffkrcir 


496. 


Ipsclycstsailcladcf c taslal f scawawl 1 f lsf cs aslncls f 


497. 


caagtgctgaaaatgcttcagaacatcctcttgctgatgctattgttacttatgctaaag 
ataaaggtcttaatttacttgataatgacacttttaaatcaattccgggacatggtatta 
aagctacgattcatcaacaacaaatccttgtgggcaatcgaaaat 




aagaggcttgttatgcagcaacacctgcaattcaacttgccaaagattatcttgctcaac 
gccctaacgaaaaggttcttgtcattgctagtgacacagctcgttatggtattcattctg 
gtggtgagcctactcaaggtgccggtgcagttgcaa 


499. 


c tgegee tacgccagtttcagc tattatgeaege tggtat tgttaatgctggtggcgtta 
ttcttacacgcttttctccggtatttaatgacgaaa 


500 - 


cgtttacgatatacttcatacatcattaaacttgcagccacagacgcgttcaagctattg 

acatgtccaaccattggaafccttaata _ . 


501. 


tcaagcgtttttgctatacgacttactatcactttttctcgattttcaaatgttggatgc 
aaaaaacatatcaagggagccataataatgaagaaagaaataatagaatggattgtagcc 
ataatcgttgcaattgttatcgtcacacttgtgcaaaagtttttatttgcttcttataca 
g tcaaaggagc ate taa tg tea t tta tcac 


502. 


agatctgtaccacatattgtcgtcttaactatgcgaataatagcgtcagtactgctcgta 
atagt tggc ttctc tt tatccgtaagttgtgca 


503. 


actgee aataata tea tcagc ttcataa ttaege t taccaacat t tac aaaacc aaac t g 
atgggatatttctttaacataatcgaattgaggaataagttcatcaggaggtgctgggcg 
attttgtttatagccatcatacatttcatttctgaatgtttcttgccccatatcccaaca 
aactgctacgtgagtaggt tcgatttcc ttgatagege taaaaatatgtc ttacaaaacc 

t- t-rra afarraff tTrtanciaa hfrr t" t" fcacraat tcr fc&ca taaat tcrattcr tor 


504. 


ttcttttgtagattgactcaactcaactggctcaaatacttgtccgttagaatgctttac ' 
atgtattttatgattttcagtataatgaatcatattgtaagtaccatttgt 


505. 


atttttatatctacatgcgggtgtagtacaacatcagcttggaaggctgaggttttgcca 
ttaaqcicrttcciattcccatcacccgctccattt 


506. 


ctaaagaatatattgaggattgtatttattgctggtttgacagttttcttctctggtcct 
ggccaaacttattcaaacgcagcatttattgatgaatatattcaaacatttggatggagc 
cgtacagaagtt 


507. 


aggaattccaatcaaatgtaccaaacatttacagcggatattgtacttatatttatgatt 
attgtacttggaggacttgtagttcaagttccaatgccaattttagcaggtattatggtt 
atggtttctgagacaatctactgtttgcacctgat 


508. 


aatcaacgactcgaggaaacaatttcctctccccatcacagctcagcctta 
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509. 


atgaaacaatttttaaacatcactcaacgtaaatttatcgaatggttgattatcttatcc 
atttttatagttagcattcctaataaatggacattaatgatatctatcgctttatcttta 
ttacttcttaaaagaggggcgctaggtgtcgttcaattaatcatactttatatgctcaga 
tcgcaaatatacaccccatatgatacacaagagatggcgcattacatagtaagtatgaaa 
tatatcttgatttatgtaattggagtattttttctatttaaatatgtaaaacattggata 
agaaatgaaatgatattaagatttatcaagtctactatgattcttatgctactttatatc 
ataatgagtttagtcgtatctaatgatccgatagaatctattcttaaattgcttaacttc 
tttataccgctaattttgattgttatgtatgttagtttaataaaaaagataaagaatctc 
attaactggattaatcaatttatcacgctagtgattgcctttacttttttatttatagtt 

atayi.y^v*t»»»a i_^a.»_a.>_ l. Laai.Ly auyciyy aaucaCuCaQaay uguuuuCciayycLuyv.ci 

cattcattcgcagttattcttgctatgggtctagttctatatatggtaacaataatcaaa 
caacaagattatgatgtattcaatttattattattaaatattggaatgatagagctctat 
ttatcaaattctcgtcatattttcatatctgttattttatgtctaatgcttctatbaccg 
ttatc tcacataaaaaagagaattaaacatcccataat tgg tgc tatgatac taa tggca 
attgctataataaatcaaccatatatttatcatctttttattaaactaatcttaaaaggg 
aagaatagccaagaggtctttatgccgagtgatatgaatattaaagctattgattatgcg 
ctaactgagcatccttttttaggaagcggttttggtataccaatgataaaagcgagttca 
gaaatacaatactttaatgtagcaacgagtaatatcatcttcggtatgattatctttact 
ggaataataggacttactttatgtacgatatacatgcttcatatggtacttttagttact 
tttccaatgagtattactattttattatttttaatcactatctttgttaatatggattat 
attattttatttgattccgtggggctaggtatattgtgttatafcattttggggaatatat 
t taaaagaaggtatgta tcaa tacaac aacggac aa tgg 


510. 


atgacaaatcaaaaaactgtgggtctagtcgtcgctccaggtgttactgaacgccttgca 
gaaaatctcatacaagaaatgcctaaaatgttatctacacattatgatcatcagcaagaa 
cggatttttgatttagttacggatccgcttactggttttgctgaatctgtagatgaaatt 
tttgggaaagtagccgattatcacgataagagacaatgggattatgtgatagcaattaca 
gatttaccgatgtttgcggacaagcaagtgatggcattagatattaatatggaaaatggt 
gcagctatattctcatatccggcatttggctggcgtccagttaaaaaacgtttcaagcat 
gcga u u tatao ta ui.at.ui. aay eta. u uada uy aay c t gaac a ay ctaay t-c ynaa c t. a ty a t 
aataa taagcaaa tagaaaat t cagtaaaaaaacaa tt teege tc tctaaaa tagataaa 
gaaacaatatatatgaaagaaacagactcttatcacttaagatatttatcaagttcacgt 
tctagaggcatgtttcgccttgttagtggaatgacctttgcgaataatccattaaatatg 
atggcaagtttaagtaatatagtagctattgcatttactacaggtgcatttggacttgta 
tttacaacgatgtggcaaatggcttataacttttcaatgtggcgcttatttggaatttea 
attattgcgattattggaatgctaatatggataatgatgtcacatgatttatgggagcca 
gttaataaaagcaaccataagcatattacttggttatacaatcttacaacaataatgaca 
t tgatttt tgccattataatttattatattattctttatttac tattc ttaattgctgaa 
atcgtattattgccatcaggattcttaggtcagcaagttggattgaaaggtcctgcaggc 
atfcgatttgtatttaagtattccatggtttgcagcttcaatttctacagtbgcaggtgca 
ataggtgctggtttacttaatgatgaactcattaaagaaagcacatatggatatcgtcag 
cgtgtaagatacgaagaacaacgtcga 


511. 


atgaaattctgccctcattgtggaaatccgataaaaaaggaacagtcattttgtaataaa 
tgtggaaaacat ttaaagacat cgacacaaagaaaaagtgaa tcaaat tgaacatatg 
cgtgaacagcaatcgtatatttctcgtgaggaaagacaacatcatgattcaacattttat 
aaagaacaaaaacatactggttggctaattgtattatcaattatatttgtcttgttgata 
gcagcgctattgtatggtgcgtactatgcttacaatcattatattagtgatgagcaaagt 
caccaaacaacagagtctcagcaatcaaatgaaagtgatcaaaatagggaccaatccact 
ggtccaagcattgatgtttttagtgatgactttgatcaaggttatatgaagtcagcttca 
acaagtggatatagaggtgtttataatggaatgacacgtgaagaagttgaagataaattt 
ggaacatccaatggttctgtagaaagtttgaagtggaghtacgaaacatatggtgattta 
gctgtagcctacgatgataatgaagttgttagcgtaggtgtagcacctaatcatatttca 
gaagatcaatttttaagtatgtataatgaaccggatgatagaaattcaagccaactcatt 
tatgatagl^acaaagataatgactt^tetgtgttagctaatgttaaaaatggagatgtt 
ac tgtcat tgaaaatgtaaatcaaa tt 


512. 


atgttattgtttatcatagaaatcataatcatgattctagcgatattattaggattaaga 
actgctggtgcactgggatgtggcatctttgctatagtagcgcagcttatcatgatattt 
ggattccagttacctccaggttcagcaccagtgacggcagtgttaatcatattatctatt 
ggtatagcaggtggtacgttacaagccactggtggtattgactatttagtatacattgca 
tcacgtgtgattgaacgctttccaaaatcaattatatttatagcgccaatgattgtct.tt 
gtctttgtttttggaattggtactgcaaatatagctctttcacttgaacctatcatagcg 
aaaactgcacaaaaagcacgaattcagcctaaacgcgcattaactgcttcggtacttaca 
gccaatttagccttactttgtagcccggcagcttctgctacagcttatattatttctgta 
ttagcagggtatgaaatatcgatgggcaagtatttaagtattgttttacctacagcttta 
attagtatgttaatgcttagtacattttgtacatttgtaggacgaaaagaacacgtgcgt 
gatgagtcagaacgtttagttcagatgccagaagtcgaaatcaaaaatgacttttcatta 
aaagtaaaaataggtgttatctcattcctattatgtgtcatgggtattttaacgtttggc 
atat t tec taatc tcatgccgcaattcaatgtgaatggagatgtagttaaagttgagatg 
actgaaattgttcagttctttatgtatctcagcgctacaatcaatttattattaataaaa 
atcaatacttctgatattctgtcatcgaatattacacaatctgcaatgggagcacttttt 
gcagttcttggcccaggttggttaggtgcaacaatatttaatgctccacataacttaaaa 
atattgaaaaatgatattgggtcaattattagtgaagtaccttggcttgttatcatactt 
gtttctgtagttgcaatgattgtcatttctcaaacagctacagcatcaattatggtgccg 
atagttatgagtttaggtatacctcccatctattttgttgcgatggtacaaacattaaat 
gtgaatttcgttattccagctcaaccgacactattatttgctgtagaactagatgaaaca 
ggtagaacaagacc tacgagc tttatgataccagga 1 1 ttt tgttataacagtatccgtc 
attacaggatttgttattaaaaccattttaggatat 



r 
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513. 


atgggaagtttttttaatcggatgactcgaaaagagaatcctactatttatcaaaataaa 
gatgggca tc tt aagcgcacgt tacgtgtacgtgact t tc t tgcac tagg tgt tggtaca 
attgtctctacatctatcttcactttaccaggtgttgtcgcggctgagcatgccggacct 
gctgtggcattatcattcttattagctgccattgttgcaggtcttgtagcctttacttat 
gcagaaatggcatctacaatgccttttgctggatcagcttattcatggattaatgtactt 
t ttggtgaattat tcggatgggt tgccggttgggcgct t ttagcagaatactttattgct 
g t tgc tt tcgttgc ttcaggc t tt tc tgc taac ttaagaggtc ttattgcaccat taggc 
atttctttacctaaatcattatctaatccatttggaagtaacggtggtgtcattgatatc 
attgctgctgtagtgattattttaactgcattactattatcacgcggaatgaacgaagcc 
gctcgtatggaaaatgtattggttatattaaaggtgttagccatcattttatttgtgatt 
gttgggctaactgcgattaatttcagtaactatataccatttattccagaacataaggtt 
ac t gaaac tggcgac 1 1 1 ggagg 1 1 ggcaaggta 1 1 1 a tgc tggagt t tc aa tgat 1 1 tc 

CCagcCCatatuyy uuuuyat- bctabbBCbyccaab Lco^cuycicigcgclv^aci&ccciwciy 

aagacaatgcctagaggaattttagggtcactcatagtagcaattgtattgtttgtggcc 
gtagcacttgttcttgttggcatgttccactactctcaatacgctgataatgcagagcca 
.gtaggttgggcattacgagaaagtggtcatggtattattgctgcaattgttcaagcaatt 
tctgtcatcggtatgttcactgcattaatcggtatgatgcttgcaggttcacgtctatta 
tattcatttggacgagatggtttactcccttcttggttaagtcaattgaatcacaaacat 
ttacctaatcgagcacttgtcatacttacaatcattggcgtagttatcggatcaatgttc 
ccgtttgctttcttagcacaattgatttccgcaggtacccttgttgcattcatgtttgtg 
tcactagcaatgtatcgattaagaaaacgtgaagggaaagatttacctaagccagagttt 
aaattacctttatatcctattttgcctgcaattacatttatattagtattgctagtattt 
tggggattaagttttgaagctaagttgtatacactgatatggtttattgtaggtataatt 
at t ta 1 1 taa 1 1 1 atggaa t tagacat tccaaaaagaa tga tgaagaagcgta tcaag ta 
cctagagaa 


514. 


atgacaaagaaaaaacgtttatcgcctagtgagtggttgcttaaacaatctaaaagacat 
aaaaggaaaaatacactttacacggcaattgtacttttagtagcgttagttctactcata 
tttgctgttaaatcaatacaagtagaacctgtaaaaagtgatacgagagacaaagatagc 
attcgtatcacctatttaggtaacgtcactttaaataaacatattcgacaaactaacttg 
aatgatgtttttaaaggtattcaagatactttagatcatagtgatttttcaacaggttca 
ttaacagtaaacQaCCicccaagaaaucaaa^ 

atcatgtttctacgcaagcataatgttaaaagtgttaacttaatcaacgaatctatggat 
aatattcaagcgacagcaatgatgagaaaaatagattcccaagcaggttataatttttta 
acaggtaatggttcaaatccaattaatagtaaaactgtacaacaagacattaaaggtaaa 
aaaatagctaatgtttcatttaccgatatcgaatctaactatactaactctttaaaaaac 
acgacgtcaattagtttagatccagctatattttatcctttaataaaaaaattaaaggaa 
aataatgattacgtcgtagtcaatgtagattgggggatacctaatgaacgaaatgtgact 
acacgtcaaaaagaatatgcacatgcgttagcgaatgctggtgcagatgtcattattggt 
cataatacagttattcaaaaagttgaaaattataagcgaacgcctattttttatagttta 
ggtaacacaacgtctgataacttcttatcaaaaaatcagaaaggaatgattgtacaacaa 
gactggaaaggttcgcataatcagttccatatcacaccaattcaatcaaaagatggaaaa 
atctctaaagataatatgaataaaatggatcatattcgattcaaaaataacattaaagat 

s»s»s* t* rr a t - 1* a a a a hr? t~ rra he; a a a a t.rran rrrrt* tatac tt t tcraa ta t 


515. 


atgattgaacatttaggaattaatacaccttattttgggatattagtatcattaatacca 
tttgtcatagcgacttatttttataaaaaaacgaatggtttctttttactagcaccttta 
ttcgtaagtatggttgcaggtattgcttttttgaaattgacaggaattagttatgagaat 
tataaaatcggtggcgacattattaatttcttcctagaaccagctacaatatgctttgcg 
attcctttatatcgcaagcgcgaagtattaaaaaaatattggttacaaatatttggtggt 
atagctgttgg-tacaattattgccttgttattaatttatcttgttgcaataacattccaa 
tttggcaatcaaattatagcatctatgctacctcaagctgcaacgacagcaattgcatta 
cctgtabctgacggtatcggtggtgtcaaagaattaacctcactcgcagttattttaaat 
gcagttgtcatttctgctttaggtgctaaaatagttaaattatttaaaatatctaaccct 
attgccagaggacttgcactagggacaagtggacacactttaggtgtcgcggcagctaaa 
gaattgggtgagactgaagaatcaatgggaagtattgcagttgtcatcgttggcgttatt 


516. 


atgaaaagaacagataaatatagagattcatacaaatatgatgaccaatatcaaaatcat 
cgtaaacgttcagaagaagatatgtatcgacaacatcaagagtcccaacagagagcaaat 
tcaaatcgtgcaacacaaagtgaaaatgatagagagtatgaaaatcatcctgaacgttat 
-tacaatggaagagactatcgacgtgagcagcaattggaagaagaaaatgaaaaatcaagc 
aaaactaaaaaatggctgattgcaatcatagttattttactcattattgtagctatcttt 
atcacgcgtgcaattatcaatcataataatgataaagtaagtaatgaccctaacgtttca 
caaaactataaaaaggaagttgaaaatcaaaacgacgacattaatcgacaagttgattca 
gccaaaagcgatataaaaaataaaaaggacacccaatcccaaattgataaactacaaaat 
caaattgatcaattaaaacaaaatgaagaaactaatgcggattctaaattcacaaaattt 
tatcaaaaccaaa tcgacaaac tgaaaaatgcaaataacgctcaac ttaataacgaaaat 
caaagtaaagt taacaacatgc t tgaagacatcaatacaaaat 1 1 ga tag tattaaagct 
aaactagaaaatatcttgaatggatcaaattcaggaaac 


517. 


atgaacatgaaaaagggtgtttctcagcttacgttacagacattgagtttggtcgcaggc 
tttatggcatggagtatcatttctccattaatgccatttatttcacaagatgttgatatt 
tctccaggacaaatatctgtcattttagctattcctgttattttaggttctgtactacgt 
gtaccatttgggtacttaactaacattgtaggagcgaaatgggtgtttttctggagtttt 
attgtactattacttccaatttttcttttaggtcaagctcaatcacccggtatgctaatg 
ttatcaggattctttctaggaattggtggcgcaattttttcagtaggtgttacttcagta 
cctaaatacttttcaaaagacaaagttggtttagcaaatggtatatatggtgtaggtaat 
a t tggtac tgc ag t tt cat ca 1 1 ttg tgccccagtg 1 1 agcaggtgcaa t tggc tggcaa 
aatacagttcgtagttatttaattattctaagtatatttgcaattttaatgtttttttta 
ggagataaaaatgagccgaaagtgaagattcctttgatggctcaagtcaaagacctatct 
aagaattataagttgtattatttaagtttgtggtattttattacttttggagcttttgtg 
gcttttgggatttttttaccgaactttctagttgatcattttagtattgataaagtggat 
gcaggtat tcgttcaggtatat tta tagcactagcgacg t tc ttaagaccggt tggtggt 
gttataggtgataaatttaatgcagtacaagcgcttatcatcgacttcgtgataatgatt 
attggtgcgcttatattaagcttatctagtcatattgttctgtttacgataggctgttta 
gcaattagtatctgtgcaggtataggtaatggtttaatatttaaattagcaccttcatac 
ttttctaaagaagcaggttcagcgaatggtattgtatccatgatgggaggactaggcggt 
tt cttcccacc ac tgg tga t tact tt tgtaacgagtatcac tgg ttcaagtcatctcgc t 
ttcttcttct tggc ta tat ttggtgtaattgctc tta ttacaatgattcatttaaataaa 
aaagagaaagctattcgtata 
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518. 


atgaaaaataaaaaaggattaggcataggtcttatcacaattatgattatcgtttgtatt 
gtactagtaatcatgatgttcgtgggtggtaagaaagaatcatactacggtattatgaaa 
gatagcacgactattgataaaatgataaatactaaaaatgaaaaaattgaaaaaaacgta 
gaa ttacc taaagatgctaatg tatcagttaaaaaagaagattttgtgatgc tc tttaaa 
gatgaaaaaac tggaaaaat tactaaagt taagaaagttaatcacgatgacg tacc teat 
ggtttaatgtcaaaaatccatgatatgggtaatatgaaacacggaatg 


519. 


atggctatgtcattactcgtgagtcttgtggtttatatgatgacactcacatctgatata 
ttagaagatattctatcatttaaattagaagtgataatgcaatttccgtatatattaagc 
tctatttcactaatcattttgtttatacttttcattttaaaagatatggaaaaaatatgg 
tactggctcatttcaatagttatgattgctgtgataagtatgtctggacacgtgtggtca 
caacaagtgccattatggtcaattatcataagaacaattcatcttatagggctaacgtta 
tggttaggttcactcgtttatctcatttgttatgctattaaagtgaaaattaatcagttg 

acgagtgtaagacgtatgctt ttaaaagttaatatcattgc tgtgat tatgc tegtt 1 1 1 I 

acagggattttaatggctattgatgaaacgaatactttaacactttggaataatgtgagc 

gcttggtctatttatcttgtcataaaaatcgcaggaattattgctatgatgctattaggt 

ttctatcaaacgatgcgtgctttgagacaacgacaacaggtccatcgttttgcactgatg 

actgaattgttaattggtatgatattaattttgcaggtatca 


520. 


atgaaaaactctagattttctgggttccaatgggctatgatggtctttgtatttttcgtt 

atcacaatggcattgtccgtgatactcagagattttcaagcgactatcggagtgaaacgt 

tttgtctttagtattaaagatttagctcctttcatagctgcaattgtgtgcatattagta 

tttaagcacagaaaagaacaattagcaggattgaaattttctatcagtttaaaagtgatt 

gagcgtctacttttagcactcattctaccacttatcattttaatgattggcttgtttagc 

tttaatacttatgctgatagtttcatcctattacaaacttcagatttatcagtatcatta 

ttaactatattaattggtcatattttaatggcttttgtagtggagtttggtttccgttct 

t ac tt acaaaat a t tc ttgaaacaagaatgaacaca t tt 1 1 tgegag ta ttg teg t t gg t 

cttatttattcagtatttacagctaacaegacatatggtgtagaatacgccggataccat 

ttcttatatacattcatgttttcaatgattattggtgaattaattagagctactaatggt 

cgtacaatttatattgcaactgcttttcacgcatccatgacttttgctctcgtcttttta 

tttagtgaagaaacaggcgaccttttctcaatgaaagtcatcgcactttctacaacaatt 

gtgggtgtttcatttattattattagtctaatcattcgtgctattgtttataaaacgacg 

aaacaaagtt tagacgaagt tgatcc taataat tat ttatc tcatat tcaagatgaagaa 

ccaagtcaagaagacgcctcttcaacttcaaatcatgatgtatcatctaaagatgaaaca 

aagcaacaagatattgataatgacaaacatcaatcaaagaaacctaataagagtgacgat 

gc ac t tac tac 1 1 ctaa t tataaagaagacgee tct teagttaataaagaaaeggataca 

actcacaatgataacattaaagatcattcaacttataccgaagatagacactcatctgtt 

gtcaacgatgttaaagatgaaattcacgaagttgaagatcataaagccgacacagataaa . 

tcacat 


521. 

- 


atggaaaataatgagttgcaaaggggattgaatgcaqgtcagatgcagatgattgctctt 

ggtggaacaattggtgttggtctttttatgggagcaacaagcacaattaagtggacaggt 

ccatcagttattcttgcatatttaattgctggtatttttttatttttaatcatgagagcc 

atgggtgaaatgatatatattaatccaaccactggttcttttgcgacgtttgctagtgac 

tatattcatccagcagctggctacatgactgcttggagcaatgtatttcaatgggttgtc 

gtcggcatgagtgaagtgattgcagtaggagaatatatgaactactggttcccaagcctt 

cctaattggataccaggagtgatagcagttctctttttgatggctgctaacctagtttca 

gtaaaagcgtttggagagtttgaattttggtttgccttaattaaagttgtaactattgta 

ttaatgattattgcaggattaggattaattttatttggtataggcaatggagggaatcca 

atagggatttctaacttatggtcacatggtggatttatgccaaatggattcattggattt 

ttctttgctttatctattgtgattggatcataccaaggtgttgaattgattggcatctca 

gcaggtgaaaccaaaaatcctcaaacaaatattgtaaaggcagtcaacggagtgatatgg 

agaatt ttaattttctatattggtgcaatt tttgtcattgtatcagtatatcc ttggaac 

caattaggtagtattggtagtccttttgt.tgcaacgtttgctaaagtgggcattacgttt 

gctgctggtttaataaactttgtagtcttaacagcagcattgtctggttgtaattcaggt 

atttttagtgcaagtcgaatgatttatactttggcaaaaaaaggacaaatgcctaaagta 

tttactaaagtaatgaaaaatggcgtacctttctacactgtatttgcagtatctatggga 

atattaattggtgctttattaaatgttatacttccattaattattgatggagctgatagt 

atctttgtatatgtatatagtgcctctattttaccgggaatgataccttggtttatgatt 

ttatttagtcatctaagatttagaaggttacatcctgaaaaggttcacaatcatcctttt 

aaaatgccgggaggggcaat.tgccaattatttaactatcatgtttttactcctagtatta 

gtcggtatgttacttaacaaagaaactgtagtatcggttgttattggtatcgtgttttta . 

acagctgtgacactttattatcttattagatatcacaaaaaggaacgacaaata 


522. 


gtgaaaagac t taagaat tttat tetegge t tac tcattgtggctatagttggcttcc ta 
ttatttatgtatatagatgatagtcgcattcaaagttatcaagactacttcttacaattt 
aattggttccaaccactattgattgggcttgcaggattacttatattaatcggacttata 
ttagtacttagtatttttaaacctacgcatcgcaaacctggactttataaaaactttgat 
gatggacatatttacgtatcacgtaaagctgttgaaaaaacaatttacgatacaatcgct 
aaata tga tcaag t tagacaaccaaatgt tg taagtaagc 1 1 1 a taacaaaaagaa taaa 
tcatttattgacatcaaagcagatttcttcgtaccaaaccatgttcaagttaagagttta 
acagagagtatccgtgctgatatcaaaagtaatgttgaacactttactgaaattcctgtt 
| agaaaattagaagttaacgtacgtgatcagaaaacatctggtccacgtgtattg 



V 
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523. 


ttgcaagattttgataacttaattcctggctggtttaaaacatttgttcaagtcgggaat 
gacttaatttggtctcaatatcttattggattattattaacagcaggttttttctttaca 
attagttctaaatttattcaactcagaatgttaccagagatgtttagagcattaactgaa 
aagccagaaactttaagtagtggtgagaagggtatttcaccatttcaagcttttgcgatt 
agtgctgggtcaagagtaggaactggaaatattgccggtgttgcaactgctattgttctt 
ggtggccccggt gcag tc t tc tggatg tggat tat tgc 1 1 tt attggtgcagc tagbgca 
ttta tggaagcaacgc t tgc tcaagt t ta taaggtacatgacaaagaagg tggat tccgt 
ggcggaccagcctat tac ataacaaaagggctaaaccaaaaa tggc ttggaat tgtat 1 1 
gctgttttaattacagttacatttgcttttgtatttaatactgttcaagcgaatacaatt 
gctgaa tcattaaatacacaa tacaa tat tagcccggtaa ttactggaatagtac t tgca 
gttattacaggtattatcatctttggtggtgttcgtagcatagctacactatcttcactt 
attgtgcctattatggctattgtttatataggtatggttttaatcattttattactcaat 
a taga tcaaa t tg t ac c ta tga t tggcac ta tta t taaaagtgca t tcggagt tcagcag 
gttac tgg tgg tgc tgtaggagc tgc tattcttcaaggta t taaacg tgg 1 1 ta t tc tea 
aacgaagctggtatgggatctgcacctaatgctgctgctacatctgctgtgccccatccc 
gttaaacaaggtttaattcaatcattaggtgtattctttgacactatgcttgtttgtaca 
gc tacagcaa ttatgatt t ta t tatattc tggt ttgcaat ttggtgatagcgcgcc tcaa 
ggtgtagcagttacgcaatcagcgttgaacgaacatttaggttcagcaggaggtattttc 
t taactgtagcag t tacc t tat t tgcat t ttcatc tgttgtaggtaac tat tactatgga 
caatccaatattgaatttttatctaacaataagatgatattatttatttttagatgtttt 
gtagtacttttagtatttgtaggtgctgttgctaaaacagaaacagtttggagtactgcc 
gatttatttatgggtc t tatggcaatagtaaatatca ta tcaattataggt t tgtcgaat 
attgcgtttgcagtgatgaaagattatcaaagacagcgtaaagaaggtaagagacctgtg 
tttaaacccgaaaacttagaaataaatttatttggcattgagacttggggacaacatgca 
aaaatgccaaaaaaa 




524. 


t tgaaaaaagaaattttagagtggat tgttgccatagccgttgccattgcac tta t tgee 
ataatcactaaatttgtcggaaaatcatattctattaaaggtgattcaatggatcctaca 
t taaaaga tggggagcgtgtagtggtaaata ttat tggc tataaattaggtggcgt tgaa 
aaaggaaatgtcattgtatt tea tgc taataaaaaagatgat tatgt taaaagagttatt 
ggaactccaggagatagtgttgaatataaaaatgatacactctatgttaatggtaaaaag 
caatcagaaccatacttgaactataatgaaaaacgtaagcaaactgagtatatcacaggt 
agtttcaaaacaaaaaatttaccaaatgctaatccccaatctaatgttattcctaaaggt 
aaatatttagttttgggggataaccgtgaggtaagtaaagatagtcgttcattcggttta 
attgacaaagaccaaattgttggaaaggtatcgctcagatattggcctttcagtgaattt 
aaatctaactttaatccaaataacactaaaaat 


525. 


atgttcaataaggtttggtttagaacaggaatattttttattatgctgttcatactcatc 
aaactatttatggaagtgcatgaagtatttgctccaatagctactatcattggttcagtc 
ttccttccatttttaattagtggatttctcttttacatatgtttaccttttcaaaacata 
ttagaaaagtggggctttccacgfctgggctagtataacaacaatattcataggattaata 
gctatcatcgctattgtggtatcatttatagcacctatcattatttccaatattaataac 
ttaattaaacaaacaccatcattacaaaaagaagccgaacaattaattaatttctcgtta 
agacaaatggataaattaccagatgatgtcacacatcgtattaataaagcggttaaatcc 
atgggagatggcgcaacgtctattttatctaattcagtgtcatatattacgtctttcatc 

CCooLv Cg t&t* fctttcltccwsn. deity y uycuuutbuuuuLyai^uauauyuuaaaaycLL.L.aL 

gaaaaatttatcccagcaatcggtaaatttttcaaaggagaacgtaaagtttttgttgta 
gatttattaaaagacttaaacttcactttaaaatcatatattcaaggtcaagrtgacagtt 
agtateatcttaggtattattttatatataggttatacgattataggattaccatataca 
cctttattagtattattcgccggcgtagctaacttaataccatttttaggtccatggtta 
tcttttgcaccggcagcgatactaggtattattgatggcccttcaacttttatttgggta 
tgtgtcgtaacattaatcgcacaacaacttgaaggtaacgtgataactcctaacgtaatg 
ggtaaatcattaagcattcatccattaactattattgttgtcatacttgcagctggagat 
ttgggtggtttcacactcattcttgttgcagttccattatacgctgtaatcaaaacatta 
y^gagcaacatttttaaatatcgtcaacgtattgtcgataaagcaaatagtaatgttaaa 
gat 


526. 


atgaatacaatcgtaaaacatacagtaggttttattgcttctatcgtactaacgctttta 
gcagt tt ttgtaac tc tatacac taatatgacattccatgctaaggtaactatcatcttt 
ggttttgctttcattcaagctgcccttcaattattaatgttcatgcatttaactgaaggt 
aaagatggacgtttacaatcgttcaaagttatctttgcaattatcatta.ctttagtaact 
gttatcggaacatactgggtaatgcaaggtggacactcttctcactta 


527. 


atgtcttttcttaggaaacacaccgaaattatatttagttatatcatcggtatcgtttca 
ctttttacaggtctcattatttttattaacttacctttaatcaaacaatttaaaggtgac 
aaaaaggttgatacgcatgtgcataacgtatgggaattcctaaatgccttttttgccgag 
attataaaagtgatgagtaaatttattggtggctttccaattacaagtgccatagtaatc 
atcgtatttggtattctagtgatgctgttaggtcacactttatttagaactattaaatac 
gattatgacatttcaattttctttttagttattggcattatgtactttatcattacatta 
ttgctaatgacacaagtgtatggcttttttgctatcgtctttattattccttttacagtt 
catattggttacatagtttataaagatgagttgaaccaagacaatcgaaagaaccattat 
atgtggattattgtaacttatggaatgagttatcttattacccaaatttcgctatatgga 
cgtattgacgcaaatgaaattgaatcaattgatattttaagtgtaaatacattcttcatt 
attatgtggttattaggtcagatggctatatggaatttcttattcctaagacgttcatta 
ccac tcac taaagaagaattaggcgaagaggaacctgaac t ttcaagaac taataaaggc 
aatgtatctaatcaaactaaagttcacttaaaacaactacaaaataagacaaccgagtat 
gcacgtaagactagaagaagtgttgatttagataaaattagagccaaaagggacaaattt 
aagcaaaaaattaacagcatagtagatatacaagaggacgatattccaaattggatgaaa 
aaacctaaatgggttaaacctatgtatgttcaattgttttgtggtgtaattattctgttt 
tttgcttttctagaatttaataatagaaacgcattattcttaactggtgaatgggagtta 
tcacaaacgcaatatgtagt tgagtgggtaacattat tat tgc tact tttcattattatt 
atttatattgcaactacattaacttattatttaagggataaatattattatttacaactc 
tttatgggcagtattttattctttaaatttcttacagaatttatcaatattatggtacat 
ggattattattatcaattttcattacgccaatcttattattaatgcttattgcaatgatt 
g ttgc t tat t c 1 1 tacag t tgagagaaaaa 
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528. 


atgttaggagagcaatatacacaaattaagcgtccagcaaatcggctaactgaaaaaata 
ttaggttggtttagttgggtattcttactcatattaactattgtttcaatgtttattgcg 
ctcgtatcttttagtaatgatacgtcaattgccaatttagaaaacacacttaataataat 
gaactcgtacaacaaattttagccaataatgatttaagtacaactcaatttgcgatttgg 
ttacaaaatggagtttgggcaattattgtttattttattgtttgtttgctcatctcgttt 
ttagcgttaatttctatgaatataagaattttgtctggtttactttttttaatagctgct 
atagtcacaattccgcttgtattgttgattgtaactctaatcattcctatcttattcttt 
atcattgcaatgatgatgtttgctagaagagatagaatagaaacagtgccatcttattat 
aatgaatatgatcaaccatactatgatgagagaggtttttatgaaccagagtcaagaaat 
gaacatggatataatgatgatgtgtatgaacctatgcatactaaaaaggaagatagaaat 
acaagacgtcaattcaatagaaatgctcagcaacaagattcctataatggtataactgat 
aatcaacccgatgaagatacatcttccgatcaactttattcagacgaatatgtagataat 
gaagataaatattctcaatttccaaaaagagcagttgaaagtgaatatgcatctcaacaa 
ac tgaagatgaaccaacagtca tg tcaagacaagc taagtacaataaaaaatc taaaaa t 
acggattttgaagatgcgcaacaggaacatatggaaggtaatcaatttgatgacgtagga 
gttgttgaaccacaaattgatcctaaagaactaaaagcgcaaagaaaaagagaaaaagca 
gaaatacgtgctaagaaaaaagaaaagagaaaagcatataataaacgtatgaaagaacga 
agaaaaaaccagccaagtgc tgt taaccaacgacgta tgaa ttatgaagaacgtcgacaa 
atgattaataatgaacaagaagatacagataataacttaaatcaacaggaagattcaaaa 
aaagaaaat 


529. 


atggaagagaataaaaatcaacctaataatgagaatatgtcgaataaagacgataataca 
atccatttgaatgatagtcaaagtaacgaagacttagagctttttagacggaataaaaac 
gctcgccaacgcagaagacgtcgcatagataaccaaagtaaagaaaaagatgctacgtct 
acacaatcacagttagaaactaaaccaatggataaatttattgataatcacaagtcgcat 
aatcaagataaagaaataaaaagtgatttaattgaggataatgttaatgatgaagatgac 
aa t caaaaata taat aa t ga taaa 1 1 aaatga teg tagtgt tcaacaaacaagcgaaacg 
cgtcaaagtaa tgaagacgaagaggaa t ttc t aac tga tea tcagagcgaaaaacaaac t 
aaagactctcgtcattctaaaaaacataaattactaagtaaatttacttctaaaaaagaa 
aaggaaacatttacategttcaatagtaatgagaaggtaactcaaattaaaccgcttagt 
ttagaagaaaaaagagccataagacgtaaaaagcaaaaaagaatccaatatacaattatc 
acactactcattcttatcattgttctcattttactctatatgtttacaccactaagtaaa 
a tatcaaa tg taaa tat taaagg taa taacaacgtaagtacgagtaaaataaagaaagaa 
c ttaacgttac t teaegt tcacgaa tgtatactt ttagtaaaaataaagegattaggaac 
ttaaaacagaafccctttaatcaaagaagttgatattcataaacaattaccaaacacgtta 
actgttaacgtgactgagtaccaaattgttggtttagaaaaaaataaagataaatatgtg 
ccaattatagaagatggtaaagaattaacagaatacaaagatgaagtttcacatgatgga 
cctatcattgatgggttcaaaggagacaaaaaaacacgaattataaaagctttatctgaa 
atgtcacctaaagtgagaaacttaatagcagaggtgagttacgcaccaactaaaaataaa 
caaagtcgcataaagatttttaccaaagataatatgcaagtcattggtgacattacaacg 
attgcagacaaaatgcaatattatcctcaaatgtcacaatcattaagcagagatgattct 
ggcgaacttaagacaaatgggtatattgatttatcggttggagbgtcatttattccttat 
caaggttcatcaactgttcaatcgggtactgaacaaaatgtaaccaagtcaacacaagaa 
gaaaatgatgcaaaagaagaacttcaaaatgtgttgaataaaattaataaacaatctaaa 

gaaaataat • 1 


530. 


atgaagtgtttgttcaaaatgctatcaatcataataataatgttaagtactttcacctta 
ttcatcagtccgagtacatatgcaaatgaagatgaaaattggactaaaataaaaaatcga 
ggagaactaagagttggattgtcagctgattatgcacctttagaatttgaaaagacgata 
catggtaaaactgaatatgcgggtgtagatatagaattagctaaaaagattgcgaaagat 
aatcatctaaagctaaaaattgtaaacatgcaatttgatagcttattaggtgcacttaag 
accggtaaaatcgatattattatctccggtatgacaacaactcccgaacgaaaaaaagaa 
gtggattttacaaaaccttacatgattacaaataatgtgatgabgattaaaaaagatgat 
gcaaaacgttatcaaaac atcaaagat 1 1 tgaaggcaaaaaaat tgc tgege aaaaaggg 
acagatcaagaaaaaattgcacaaactgagattgaagatagtaaaatttcttcactcaat 
agattacctgaagc tatattatc tt taaaaagtggaaaagtagcaggtgtagttgt tgaa 
aaaccagtaggtgaggcatatttaaaacaaaattcagaactaacattttcaaagattaaa 
tttaatgaagaaaagaaacaaacatgtatagctgttcctaagaactctcctgtactttta 
era taa<rc taaat caaacca t tcrataatotaaaaoaaaaaaa 1 1 t"a At* t - o« t- r^a a n a t*rr 

acaaaagcagccgaagatatgcaagatgatggaaattttatttctaaatatggcagtttt 
tteattaaaggaattaaaaatactattttgatttcattagtaggtgtggtattggggtGt 
attttaggctcttttatagctttattaaaaataagtaaaattagaccattacaatggata 
gcaagtatatacatagaatttttaagaggtactcctatgcttgtgcaagtgtttattgta 
ttttttgggact'actgcagctttggggttagatatttcagctttaatttgtggtactatt 
gege t tgt tataaat tc t teagee tacattgecgagatta ttagagc tggtattaatget 
gtagataaaggacaaactgaagctgctagaagtttaggattgaattatagacagactatg 
caatcagtagttatgccacaggcaattaagaaaattttacctgcattaggtaatgaattt 
gtaaccttgattaaagaatcgtctatagtttccacaattggagtgagtgaaatcatgttt 
aatgcacaagttgtacaagggatatcttttgatcctttcacaccattgttagttgcagca 
ttactatatttcttacttacatttgcacttacacgtgttatgaattttattgaagggaga 
atgagtgccagtgat 


531. 


atgcaacaagaaacgacatcatggtacaaacaagaatggtttatagttttatcactttta 
ttcattt ttccac taggt t tatt tc tcatgtggaaat ttagcaagtggccatctattgca 
agaacaatcattactgttgcaatttcagttatcgtattagcaagcattacctattatggt 
aatc tacaaatgattgtaccagcaacatcaaa t tcaaataacgaaac taaagaaac taca 
gagaataatgtaaatgataaagacgagcgaaatcataaaactgcagtagaagaaacaaaa 
actaattatgactccaccaaagaaaatactaaagaacctggaaaagaaaatgaatctgca 
acacgattggagaactctgcgcttgaaaaggcaaagtcatattatgatgattttcacatg 
tctaaactaggaatttatgatattttaacatctgaatatggagaaaaatttgataaagaa 
gatgeacaatatge tatagatcatctagaggc tgattatgaaaagaatgcacttgagaaa 

gcaaaatcatatgccaaagatatgcatatgtctaatgactcaatttacgatcttttggtg 1 
tctaactacggtgaaaaatttacagaatcagaagcaaaatatgctattgagcatttggat 
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532. 


atgagtcataagatattagtatcagacccaatttctgaggatggtttacaaagtatttta 
aaacatccagaatttgacgtagatatacaaacagatttatctgaaaatgatttagtaaat 
atgatttcaacttatgatgctcttatcgtacgaagtcaaacccaagtaacagagcgaatt 
attaatgctgcaacaaatttgaaggtcattgcaagagctggtgtaggtgtggataatatt 
aatatagaagcagcgactttaaaaggtattttagtaattaatgctcctgatggtaataca 
atttctgctacagaacattcagtagctatgttgcttgcaatggcacgaaatattcctcaa 
gcacaccaatctttacgtaacaaagaatggaatcgtaaagcatttagaggggttgaactt 
tatggcaaaaccttaggtgttatcggtgctggtaggattggtttgggcgtcgctaaacgt 
gcgcagagtttcggtatgaaaattttagcgttcgatccttatttaacagaagataaagcg 
aagtca t taga tat tcaaattgcaac tgttgatgaaa ttgccgaaaaatccgac tt tgta 
acagttcacacaccattaacacctaaaactcgaggaattgttggttcatctttctttaac 
aaagctaaacaaaacttacaaatcataaatgttgccagagggggtattatagatgaaact 
gcacttattgaagcattagataataacttaatagatcgtgcagctattgacgtatttgaa 
catgaacctcc tac tgattcccc tctcat tcaacatgataaaattat tgtc acaccaca t 
cttggcgcctctactgtagaagcgcaagagaaggttgcagtctctgtatctgaagaaata 
attgaaattctaactaaagggaatgttgagcatgctgtgaatgctccaaaaatggattta 
agcaaagt tga C aaaac aac tcaaagc tt tataggt t taag tacaac ta ttggtgagtt t 
gctattcagcttctcgatggtgctccgagtgaaattaaagttaaatatgctggtgactta 
gcgcaaaatgacactagtttaattacaagaacaattataacgaacatcttgaaagaagat 
ttaggtaatgaagtcaatattattaatgcattagcaatacttaaccaacaaggtgtcacg 
tataatatagaaaaacaaaagaaacattctggctttagtagttacattgagctagaacta 
gttaatgatcaagataaaatcaaaattggcgcaacggtattcgcaggttttggcccaaga 
atagtacgtattaatgattactcacttgattttaaacctaaccaatatcaattagtaaca 
tgtcataaagataaacctggtatagtaggacaaacaggcaacctattgggaagtcacgga 
attaatattgcgtcaatgactttaggacgtaacgatgctggtggagatgctttaatgatt 
ctttc tattgatcaacaagcaagtgaggaagttataaaaat t ttaaatgaaacaagcgga 
ttcaacaaaattattagcactaagttaacaatt 


533. 


ttgraagcggaattttattaataatttaatcatattattaattgctattatgttaagtctg 
ttat taaaaatgt taca tgtgatt t tgccatt tatgt ttggaccaatattagcggcgtta 
ttatgtgtaaaagtattaaaattaaaaatacgatggccattttggttgagtcaaattggt 
ttaatactacttggaGrttcaaattggctctaccttcacacaacaagtgattaaagacata 
agtaaaaattggctaactatcgtttttgtcactatcctactaattttattagctttgata 
attgcattcttttttaagaaaattgcacaagtaaatttagaaactgcaattttaagtgtt 
ataccaggtgcgctaagccaaatgttagtgatggcagaagaaaataagaaagcaaatata 
ttagttgtgagtttaacacagacatcacgtgtaatatttgttgttattttagrtaccactt 
atttcgtatttttttcaggataaccatcatgaaatgaatcatactacaatggaagtaccc 
acactttctcagactttaaatatatggcaaataatcatcttattctcaatggtgggaatc 
atctatataggaatgtcaaaaattaacttccccactaaacaattattagcacctataata 
gttttaattatatggaatatgacaacacatttaacattttcactagatcattggttgtta 
gccacagcgcaacttatttatatgatacgtattggattacagattgccaacttaatgagt 
gatttaaagggaagaattgcaatagcaatagcctttcaaaatataatgctcatagtcaca 
acgtttataatgataataggaatacatttgattactaatgaatccatcaatgaattgttt 
ttaggagcagcaccaggaggtatgagtcaaatagttttagtggctatggctactggagct 
gatgtagcgatgatttcaagctatcacatttttagaatattttttatattatttgtcatt 
gcgccactaattggttattttattaatgttaaattaaataataaa 


534. 


gtgaagaaaacgagtagaataattgcattcatactcctcatagctctactattcacagga 
atgggtatgacgtataagaatgtagrttaaaaatgttaatttaggtctagatttgcaaggt 
ggttttgaagtcctcttccaagtagatcctttaaataaaspgagataaaattgataaaaaa 
gcacttcaagctacatctcaaacattagaaaatcgtgtaaafcgttctaggtgtatcagaa 
ccgaaaatacaaatcgaagatccaaatcgaattcgtgtacaattagcaggtatcaaggat 
caagcacaagcgcgtaaattattatcgacacaagctaatttaacaattagagatgctgaa 
gatcatgttttaatgtctggttcagacattaaacaaggctctgctaaacaagaatttaaa 
caagaaactaatcaaccaacagttacatttaaagtaaaaagtaaagataaatttaagaaa 
gtaac tgaaaagat ttc taaaaaacgtgacaatgtcatggtagtttggt tagat t tcgaa 
aaaggcgatagttacaagaaagaagctaaaaagcaacaagaaggtaaaaagcctaaattt 
atatc tgcagcgag tgtagaccaacctattaattctagtagtgttgaaat ttcaggtggc 
ttcaatgggaaaaaaggtgttgaagaagcgaaacaaatagctgagttattaaatgccggc 
tcattaccagttgatttaaaagaaatttactctaactctigttggtgcacaatttggtcaa 
gatgctcttgataagaccatgtttgcatcaattgtaggtatagcattaatttatttattt 
atgcttggtttctatcgtttgcctggtttagttgcaatcattgccttaaccacttatatt 
tatttaactttagtcgcattcaatttcatatcaggtgtattaactctacctggattggcg 
gcatt ag t tttaggtgtaggtatggc tg tcgatgccaata tea taatgta t gaacg ta 1 1 
aaaga tgaac taagaa t tggacgcacgc t taaac aagcgta ttcaaaagc aaa taaaagt 
tea ttc t taactat at ttgattccaac ttaacaactgtcatcgc tgeage tgtgctt t tc 
ttctttggagaaagttcagtcaaaggcttcgcaaccatgttactcttaggtattttaatg 
atatttgtaaccgcagtattcttatcaagagggttgttatcattactggtatcttcaaac 
ttctttaaaaaacaatactggttatttggtgtt^Lagaagaaggatagacatgatattaat 
gaaggtaaagatgtacatgatttaaaaacatcatatgaaaggttaaactttgttaaatta 
gctaagccacttatttcacttagtattttaattgtaattattggtttgattatcatttca 
atatttaaattaaacttaggtattgatttctcatccggaacaagagcagatattcaatct 
aaaaa tgc ta taacacaagc acaggt tgagaaaac tgtaaaatcagt tggattggaacca 
gatcaaatacagattaatggtagtggaaataaaaatgccacagttcagtttaaaaaagat 
ttatcacgtgaggaagacaataaattaagtgctaaggtgaaatctgaatttggagataat 
ccacaaattaataccgtttcacctctcataggccaagagctagctaaaaatgctgtaact 
gcattaatacttgcttctataggcattattatctatgtttcactaagatttgaatggcgt 
atgggtctatcttctgtacttgcattattacatgacgtatttatcatcattgcaatcttt 
agtttgtttagattagaagtagatttaacatttattgcagcagtattaactatcgttggt 
tattcaatcaatgatacaatcgtaactttcgaccgtgttcgagaaaatctgcataaagtt 
aaagtaattacgcatactgatcaaattgatgatatagtcaaccgctctattagacaaact 
atgacacgttctattaatacagtgttgactgtagttgtagttgtagttgcaatattaata 
ttaggtgcaccaacaatatttaatttctctttagcattactaattggattattatctggt 
gtattctcgtcaattttcattgctgtaccattatggggcatgcttaagaaacgacagttt 
aaaaagacaaaaaat aat aaa 1 1 ag tagtacacaaagagaagaaatc taacgatgaaaaa 
atcttagtt 
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535. 


atgggggaaaatacaaaacaagatttcaatcaaaaaggacaaaattttaaattcacaaaa 
aaacatagacgattattatatggttcagtttttttaatggctacatcagctattggtcca 
gcat t tctgac tcaaactgcag tg t t tac tgcacaattttatgc tag 1 1 1 tgca t ttgca 
acattaatttctattattatagatataggcgctcaaataaatatttggagaatattagtg 
gtaactggattacgtggacaagaaatatctaataaagtattacctggacttggtactatt 
atctccatactaattgcatttggtggtctcgcatttoacataggtaatattgctggtgca 
ggtttaggtttaaatgcaatgtttggtcttgatgtaaaatggggtgctgcaataacagct 
afcttttgcgatacttatctttgttagtagaagtggtcagaaaataatggatgttattagt 
atgattctaggtatcgtaatgattttagtagtcgcttatgtcatggttgtttcaaatccc 
ccttatggagatgcattagtacatacatttgcacctgaacatcctttcaaacttatatta 
cctataattacattagttggtggtacagtagggggttatattacttttgcaggtgcacat 
agaattctagattctggtataaaaggtaagtcataccttcctttcgtaaatcgatctgct 
g tagcagg tat 1 1 taacaac tgg tg tcatgcgcacc ttat tg 1 1 1 1 tagc tgtactagcrt 
gttgttgtaactggcgttacgcttagttcagaaaatccaccagcatcagttttccaacat 
gca t tagg tec tataggtaaaaa tat tt t tggcgtagtaa tatt tgcagcagcaatg tec 
tcagtaattggttctgcatatacaagcgcaacatttttaaaaacactacacaaatcgtta 
ctcaataaaaataatcttatcgttattacatttattgtaatttcaacttttgttttctta 
1 1 ta ttggtaaaccgg tgagt t tac t tataatagctggtgcgattaatgg ttggat tc ta 
ccaa tcacat tagg tgcaa ttctca t tgeaagtaggaaaaaate ta tegt tggtaattac 
caacacccaacatggatgcttgtttttggtattatagccgtaattgtcacaataatgact 
ggtatc tt t tcattacaagat ttagcaagtct ttggaaa^gt 


536. 


gtgtctaataataattttaaagatgatttcgaaaagaatcgtcaatctattaatccagac 
gaacatcaaacagaat taaaagaagatgataaaacaaatgaaaataaaaaagaagc tgac 
t c tcaaaacag t tt a tc t aa taac tcaaa tcaacaatttcc tccgagaaa tgcccaacga 
cgaaaaagacgcagagagacagcaactaatcaaagcaaacaacaagacgacaaacatcaa 
aaaaatagtgacgctaaaactacagaaggttcattagatgaccgttatgacgaagcacag 
t tacagcaacaaca t gat aaa tcgcaacaacaaaataaaac tgaaaaacaatcacaagat 
aatagaatgaaagatggaaaagatgcagctattgtaaatggaacatctgagtcaccagaa 
cataaatcaaaatcaacacaaaatagacccggccctaaagctcaacaacaaaagcgtaaa 
tcagaaagtacgcaatcaaaaccgtcaacaaacaaagataaaaaagcagctacaggtgct 
ggaatagctggtgcagctggtgttgctggtgcagcagaaacatccaaacgtcatcataat 
aaaaaagataaacaagattct^aacactcaaaccatgagaatgacgaaaaatctgttaaa 
aatgatgaccaaaagcaatctaaaaaaggcaaaaaagcagcagtcggtgctggcgcagct 
gcaggagttggtgcggctggrtgttgcgcatcataataatcaaaataaacatcataatgag 
gaaaaaaattctaatcaaaacaatcagtacaatgaccaatcagaaggtaagaaaaaaggt 
ggtttcatgaaaatcttgttaccacttatagcagccattcttattctagg tgcaa tagca 
atattcggtggtatggctctaaataatcacaacgatagtaaaagtgatgaccaaaaaata 
gcgaatcaaagtaagaaagactcagataaaaaagatggtgcgcaatccgaagataacaaa 
gacaaaaaatctgatagtaacaaagacaaaaaatctgattctgataagaacgcagatgat 
gactctgataatagttcctcaaatcctaacgctacttcaactaataataacgataatgta 
gccaataataactcaaattatacaaaccaaaatcaacaagataatgcaaaccaaaatagc 
aataatcaacaggcaactcaaggtcaacaatcacatacagtatacggtcaagaaaactta 
tatcgtatcgccatacaatattatggagaaggaactcaagctaacgtagataaaattaaa 
cgtgcgaa tggattaagcagtaa taatattcataatggtcaaacattagt ta ttcctcaa 


537. . 


atggctaaaggggaccaatatcaagctcatactgaaaaatatcatgataaaaagtctaaa 

aaaagttataaacctgtgtggattatcattagttttattattttaattacaatcttgtta 

ttacccacaccagcaggattacctgtaatggctaaagcagcactagctattttagctttc 

gctgtagttatgtgggttacagaagcagttacttatccagtttctgcaacattaatttta 

ggattaatgatacttttactaggtttaagtccagttcaagatttatccgaaaaacttgga 

aaccctaaaagtggcgacataatactaaaaggtagcgatattttaggaacgaataacgcg 

c ttagtcaege ttttagtggtttttcaacctcagccgtagcac ttgtagc tgcagcatta 

tttttagcagtagctatgcaggaaaccaatttacataaacgacttgcattacttgtgcta 

t caa t tgt tggaaataaaac tagaaatatagtcattgg tgc tattt tagtatc tat tgtt 

ctagcattctttgtaccatcagctacagcacgtgctggtgcagttgtcccaatattactg 

ggaatgattgctgcatttaatgtgagtaaggatagtagacttgcttcattattaattatt 

actgctgtacaagcagtttcgatatggaatataggtattaaaacggctgcagcacaaaat 

attgtagccatcaattttattaaccaaaatttaggacatgatgtatcatggggagagtgg 

tttttatatgctgcgccgtggtcaatcattatgtctatagctctttattttataatgatt 

aagtttatgccacctgaacatgatgcaattgaagg tgg aaaagagt taattaaaaaggaa 

c t taataaattaggaccagtcagtcatagagaatggcgactaattgtgat t tcagtgc tt 

ttattattcttctggtcgactgagaaagtattgcatccgattgattcagcttcgattaca • 

ctagttgctctaggtattatactaatgccaaagattggtgttattacttggacLaggtgtt 

gaaaagaagattccttggggcracgattatagtatttggtgtaggaatctcacttggtaat 

gtattacttaaaacaggagccgctcaatggttaagtgatcaaacatttggtttgatgggt 

cttaaacatttaccgatcatagcaactattgcgttaattaccttatttaatatattaata 

catttaggttttgcaagtgcaacgagcttagcctctgcgttaatacctgtgtttatttct 

t tgacttcaacgc taaat ttaggtga teatge tat tggt tttg tat taatacaacaattt 

gtgattagttttggtttcctactacctgtcagtgcaccacaaaatatgcttgcatatggt 

ac tgggac t tttacegtaaaggattttttaaagacagg tatacc tttaacgatagtaggt 

tatatt ttagt tatcg tat ttagtttgacgtattggaaatggc t tggt t tagtg 


538. 


atgttagatttcattaaccatttgcttagttatcaatttttaaatcgtgcattaatcaca 

CCCattuUa.ycc.gygciL.uy uatytyyaacyaugyy tagcatbatuy ccccacgcgguCuu 

tctttaatgggtgatgccatgagtca tgc tgtt ttaccaggtgttgctttatctttctta 
ttt^tattccaatg^tt^tcggggcacttgtaacgggaatgcttgcaagtttgtttatt 
ggttttattacttcaaacagtaaaacaaaaccagatgctgcaataggaataagtttcact 
gcat tcctagcatc tggcgtcataattattagtttaatcaatagtacaacagat ttatat 
cacattttatttggcaatttattagcaattacacatcaatcattttggacaacaattgtc 
attactg^actggttattttacttattattatcttttatagacctttaatgatttcaaca . 
tttgatgcaacttttagtcgtatgagcgggctgaacacaacattaattcactactttgtc 
atgttattactcgcacttgtaactgttgcgagcatacaaacagttggaattatccttgta 
gttgctttactaatcactccagcttctacagcttttttaatcagtaaacaactttatgcc • 
atgatggtaattgcaagcataatcagcgtgataagttcgattatcggtctatattttagt 
tatatatataatattccaagtggagcaactattgtaatc tgt acct ttatgatt tatatt 
gtaacgctatcaattactagaattaaaaataaacaaaaaaggagcgctttaacg 
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539. 


ttggcaaagctattatacaaactaggaaaatttatagctaagaacaaatggctaagtgtt 

ataggatggcttgttatactaggtgttattatcacgccattaatgataaactcaccgaag 

tttgacag tgacat cac tatgaacggcc t taagtca ttagacacaaacgataaaa tc ag t 

aaagaatttcatcaggacagtgagaaagcctcgatgaaaatagtcttccattctaataag 

aatgatggactcaataataaagatacgaa^aaagatattgaagatgctttagacaatatc 

agacaaaatgatgattatatccaaaatatctctaatccatatgacagtggacaagttaat 

gatgaaggcgatactgctatcgctaacgtaagttatgtagttccacaaactggattaaaa 

gattcttctaaacafcatcatcgacaaagaattaaaagatgtaactgacaaccataatgtg 

caaattgaaaaaactcaaggtggcgctatgaattccgaacctggtggtacatcagaaatt 

gtcggtatcatcgtagcattcgtaatcttacttattacctttggttcacttatcgcagct 

ggtatgccaattattagtgcaatcatcggtttaggttcaagtgttggtatcatcgcatta 

ttaacatatatctttgatattccaaacttcactcttacactagctgtaatgataggttta 

gctgttggtattgactactcactctttattctatttagatttaaagaacttaagaaaaaa 

ggtgtcgatactgtagaagctattgcaacagcagtgggtacagcaggcagtgctgtaata 

ttcgctggtcttacagttatgattgctgtttgtggtttatcacttgtaggaatcgacttc j 

ttagcggttatgggattcgcttcagcgattagtgtgttatttgcagtattagcagcatta 

acactattacctgccctaatcagtatcttccataaaagtattaaaattaaagataaacca 

actaaaagtaaagaccctaaagatcattcttgggcaaaatttattgttggtaagccagtt 

atcgctgttattgtaagtttaattattttaattttagctgctatoccagtcagtggcatg 

cgtttaggtattccagatgatagtttaaaaccaactgactcatcagaatacaaagcctat 

aaattaatctcagataatctcggcgaaggttataacggacaaattgccatgttagtaaat 

acaaaagatggtggaagtaaaagcactatcgaacgtgatttaaataatatgcgtagtgat 

t tagaagaca t tga taa tgt tgat acagt t tcaaaagcacaac taactgacaacaac aat 

tacgcattattcacaatcattcctgaaaaaggaccgaactcacagtcaacagaaaatcta 

gtatatgatttacgtgattatcatagccaagcgcaagaaaaatatgactatggcactgaa 

at ttcaggacaaag tgt tat taacatcgatatgtcagaaaaactaaacaacgc tatt cca 

gtatttgcaggcgttattgttgtattagcattcttcttattaatgattgtgttccgttcg 

atcttagttccattaaaagcagtactaggctttatcctttcattaatggctacattaggt 

t tcacaacat tagtcattcaacatggc t ttatgggtagct tat ttggtat tgaaaac aca 

ggaccattacttgcattccttccagtaatcacaattggattgttattcggacttgccatc 

gactacgagctcttcttaatgacacgtgtacatgaagaatacagtaagactggcgataat 

gatcattcaatccgtgtaggtatcaaagaaagtggacctgttatcgtagctgctgcactt 

attatgttcagtgtattcatcgcattcgtcttccaagatgacagtgcaattaagt:caatg 

ggtatcgcattaggtttcggtgtgttattcgacgcattcgtcgtacgtatgacattaatt 

ccagcattgacgaaactctttggtaaagcttcatggtaccttcctaaatggttaggtgca 

gtattgccaaacgttgacgttgaaggtaaagctttagaagaagataatcatcacgacaca 

tcttctgaaaaaggtcatgtcaacgataaaaatagtgaatactctagacaagacaaagat 

aactatgtttatcaaaatgacaaacgtaactacaatcgcaattataatgacgaagattat 

aaccgttctgtgcatttaaataatcatcatgaccagcatcatcgccaacatcaatatgat 

aatcaacgtgatgatatcgactatgaatcactttatactcaagatggcgaccatactcat 

catgatgaacgtaattataatgatcgacactatcaagacaattacgatagaaatgatgat 

tatcgtcacaacaatcatgatcatcaaaatgataaccatgattatcatgattcaaatttt 

gataaaacaacaaacttatacaaagaattaactgatagcaatattgatcaagatgtatta 

ttcaaagcattaatgttatacgctcgtgaaaacaacaaaggtgtttacgatagatataac 

cgatcatctcaacatcgtcatgatgacgaacttagagac 


540. 


atgaataaaaaagtagaacatatcggtaaccaatatacgtcacaagaaaataagaaaaaa 
caacgacaaaaaatgaaaatgegtgttgtacgtagacgtattgctttattcggaggtatt 
cttttagcgattatcctcattctacttgtattgcttgtcattcaaagacataataacgat 
caagatgcagttgaaaggaaagagaaagaaactgagtttcaaaaacaacaagatgaagaa 
attgctttaaaacragaaacttaataatttaaatgataaagactatatcgagaaaatagcg 
agagacgattattatttaagtaataaaggtgaagtcatttttagattacctgatgataaa 
aaatcctctcagtcaaagacttcaaacgaaaaaggcaat 


541. 


atgaagatacgtttaacatttattatcttagcaatactatccaccatcggcttagtactt 1 

gttttagcaaaatatccaacaggcccacacacaatcaactataacgaaccttatacagta 

ctcatagccattacgacaatagttataatggctttaccagcactcatattaggtatattt 

aa tcatc ttgca tg tagaatcata tcggcgatattacaaataagtgcac tgatga tgtgg 

gggtttttagtaatcattagcttaattatgggacaaattgtcattatgcttatggcttcc 

ttaacgatacttgcattacttgttagttctattgtcacactttcagtgcacccatctact 

tcagataaaataaat 


542. 


atgaataagaaactattgtggagcatcattggtattgtaattattgtcgtattaatcatt 
gctgcttttatattaaaacaagttaatggttcaggtagtaaagafcagtaatgcttacgat 
acatatacagtaagaaaagaaacacctattagtttagaaggcaaagcgtctccagaatct 
gtgaaaac ttataacaa taa tcaatctgtgggtaac t tc t taagtgt ttcagtacaagat 
ggtcaaacagttaaacaaggtgaacgtatcatcaattatgatacaaatgggaataaacgc 
caacaactattgaacaaagtgaatcaagcacaatctcaagttaatgatgattatcaaaaa 
gtaaatcaaagtcctaacaatcatcaattacaagttaaattgactcaagatcaaagtgct 
ttaaatgaagctcagcagtcattgtcacaatatgacagacaactcaatgacagcatgaat 
gcatcatttgatggtaaaattaacattaaaaatgattcagatgtaggcgaagggcaacct 
attt tgcaat taat ttc ttcaaatcctcaaattaacgcaac tat tacagag t ttgatat t 
aa taaaa t taaagaaggcga tgaag taaa tg tcac tgt aaat agcacagg taaaaaagga 
aaaggaaaaattcttaaaatagatgaacttcctacaagctatgatacaagtgacgatagt 
acagcatcatcggcacaagcaggggcacaaggtgatagtgaagaaggaactgaaatgacg 
acatctaatcctacaattaatcagccaacaggtggtaaaagtggcgaaacatcaaaatat 
aaagttatcattggtgatttagatatacccgtgagatcaggcttctctatggatgctaaa 
atccc tc ttaaaac taaaaagc taccaaataacgtgttaacaaaagataataacgtattt 
gtcgttgataaaaataataaagttcacaaacgtgaaattaaaattgaacgtaataatggt 
gaaatcattgtgaaaaaaggattgaaatctggcgataaagtccttaaaagtccaaaaggt 
aa 1 1 taaatga tggagaaaaag t agagg tg tea tea 
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543 . atggctgaaactactaaaatatttgaatcacattt^gfccaaacaggctctaaaagacagt 
gtattgaagctctatcctgtttatatgattaaaaatccgattatgtttgttgtagaagtg 
ggcatgctgcttgccttaggattaaccatttatccggatttatttcaccaagaaagtgta 
tcacggctatatgtgttcagtatctttatcatattattactgacacttgtctttgcgaac 
ttctctgaagcattagctgaaggtcgcggtaaagcacaagccaacgctttacgccaaaca 
caaactgaaatgaaggcacgtcgtattaaacaagacggcagttatgaaatgattgacgct 
agtgacctgaaaaaaggacatatcgtacgtgtcgcgacaggtgaacaaatcccaaatgac 
ggtaaagttattaagggcctcgcaacagtggatgaatctgcgattacaggtgaatctgca 
cctgtaatcaaagaaagcggtggagatttcgataatgtaattggaggaacttctgtagct 
tcagactggttagaagttgagattacttcagaaccaggtcattcatttttagataaaatg 
attggttcggttgaaggggctacaagaaagaaaacacctaatgaaattgcgttatttact 
ttattgatgacattaacgattatcttcttggtcgttattttaacgatgtatccattggcg 
aaattcctgaatttcaatttatccattgcgatgctgattgctttggctgtgtgtttaatt 
ccaacaaccattgggggattattatcggctatagggattgcagggatggatcgtgtgaca 
cagtttaatatcttggctaaaagcggacgttctgtagagacttgtggtgatgtgaatgtc 
t tgat tt tagataaaacagg taccattacctacggcaaccgta tggcagatgcgtttatt 
ccggtgaaatcatcaagctttgaacgtttagttaaagcggcctatgaaagttctatcgca 
gatgacacaccagagggacgtagtattgtgaaattagcttataaacaacatatcgactta 
ccgcaagaggtcggagaatatattccgtttactgctgaaacacgtatgagcggtgtgaaa 
tttacgacacgtgaagtatataaaggtgcaccgaatagtatggttaagcgtgtgaaagaa 
gcagggggacatattccagttgatttagacgctcttgtcaaaggggtgtctaaaaaaggt 
ggcacaccgctggttgtgcttgaagataatgagattttaggtgttatttatttgaaagat 
gtcattaaagatggactcgtagaacgtttccgtgaattacgtgagatggggattgaaacg 
gtgatgtgtacaggagataacgaattgacagctgcgacaatagcgaaagaagcgggtgtg 
gatcgctttgtggcagagtgtaaacctgaagataaaatcaatgtgattagagaagaacaa 
gcgaaaggtcatattgrttgcgatgacgggtgacggtacgaatgacgcgccagctttagca 
gaagc taatgtagg t ttggcaatgaac tcaggaaccatgagtgccaaagaagcggcgaa t 
ttaattgatttagattctaatccaaccaaactgatggaagtcgttctaattgggaaacaa 
ttattaatgacacgtggctcactcactacatttagtattgcgaatgacactgcgaaatac 
tttgcgattttaccagccatgtttatggcggctatgcctgcgatgaatcatttgaatatt 
atgca tc tgcat tcacc tgaa tcagcagtattatctgcgttaa tctttaatgcgttgatt 
at tgta t tat tgattccgat tgcgatgaaaggcgtgaaatt taaaggtgcc tcaacgcaa 
accatattgatgaaaaatatgttagtttacggcttaggcggtatgatcgtgccatttatc 
ggcattaagctcattgatctcatcatccaactctttgtc . 

544 . atgattgtgttacgtcgtctatttcaagatagaggtgccatatttgctatagctattatt 
acaatctacgtagtgcttggagttttagctcctttaattacattctatgaaccgaatcac 
attgatacagcaaataaatttgctggtataagttggtctcactggttgggaacagaccat 
ttaggtcgagatgtattaacacggataatatacgccataagacctagtttgttatatgta 
tttgtcgcattgattatttccgttgtgataggagcgatacttgggtttatttcaggttat 
ttcccaggttatatcgatgcaataattatgcgtatatgcgatgtgatgttagcttttcca 
agctatgtggtcacabtggcattgattacgttgtttggcatgggtgtagaaaatattatt 
attgcatttatattgactcgatgggcgtggttttgtcgcgtgattcgaaccagtgtaatg 
caatatattgaagctgatcatgtaaaatttgccaaagtaattggtatgaatgatttaaca 
atcattcgcaaacatattttgccactaacctttactgacatagcgattattgctagtagt 
tcgatgngttcaatgatattacaaatgtcaggattctcattccttggattaggtgttaag 
gcacctacagccgaatgggggatgatgcttaatgaagcacgaaaagtaatgttcacacat 
cctggaatgatgatgacaacaggtgtggctatcgtcataattgtgatggcgtttaacttt 
ttatcagatgctttacaaatggcgattgatcctcgtatgtccgctaaagaaaaacgactg 
gctctgaagaaaggtgtgaaagcacgtgacactgct 

545 . atgaaaggtgccatgtcttggccttttttaagattatatattttaacattgatgtttttt 
agtgcgaatgccatactcaatgttttcatacctctaagaggacatgacttgggggcgacg 
aatac tg taattggaattgtaatgggagcttatatgc taacggcaatgc tatgtcgcccc 
tgggctggtcaaattattgcacgtattggtccgattaaagtattgcgtattatattattg 
attaatgctatggcactggtattatatgggtttacaggacttgaaggttatttgattgca 
cgtatcatgcaaggtgtgtgtacggcattcttctcaatgtctttacaattgggtattata 
gatgctttacctgagaaatatcgttcagaaggtgtatctctctattcattattttcaacg 
attcccaatttattaggaccattaattgcagttgggatttggcacgtggaaaatatgtcc 
atatttgctattgttatgatttttattgcagtaacaacaaccttatttggttatagaacc 
acttttgcaaatacacaaaaagaggtatcaccaaaagacgaagtcttgccttttaatgca 
atgactgtatatgtccaattttttaaaaataaagcactcttctgcagtggtatgattatg 
atcttgtcatctatcgtgtttggtgcgatgagtacttttataccattatatacggttagg 
gaaggtttcgcgaatgcaggtattttcctcacaattcaagccattacagtagtgatagct 
agattttatttacgtaagtatgtaccatctgatggtttatggcatcaccgttttatgatg 
attgtcttaacgttactgatggttgcttcagtcattgtagcttttggaccacatatagtg 
agtatatttgtatatataagtgcaatctttatcggaataacacaagcgctcgtttatcct 
acattgacaacgtatttaagttttgtcttaccaaagataggacgtaatatgttattagga 
ttgtttatagcatgtgcagatttagggatttcactaggaggtgtgctaatggggccaata 
tcagatacggtaggatttaaatggatgtatattttatgcgctttattggttactattgca 
atgacactaagtaaaattagacaaagacaaagtgtttcaaaagcctca 
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546. 


gtgggaagtactgttaaatatcgtaagtttattctacctattgtcgttggtttaattatc 
tgggcattgacgcc tat taaaccagatgccttaaatgatcaagc t tggt ttatg tt tgc t 
atttttgtgtcaaccatcattgcttgtattacccaacctatgactataggtgcagtatca 
atcattggttttacaatcatgattttggttggaattgttgatacaaaaactgccgttcaa 
ggcttcggtaatagtagtatttggcttattgcaatggcctttttcatttcaagaggattt 
gtaaaaacagggctaggtcgacgtattgctctgcaattcgttaaattatttggaaagaaa 
acgcttggtttggrcttattcacttgttggtgttgatcttatcttagctcctgctacgcca 
agtaatacagcacgtgctggtggtattatgtttccaatcattaagtccttgtcagagtca 
1 1 tggttcatcgccgagagatggttc tgagagaaaaatgggt gcg 1 1 tt taa tc 1 1 tac t 
gagttccaaggtaatttaattacttcagctatgtttttaacagctatggccggtaacxrct 
at agcgcaaagt t tagctgaaaaaacggcacacgt tcaaattaca tggatgaat tgg tt t 
gttgctgctattatacccggattgatttctctcatcgrttgtccctttcattatttataaa 
ttatacccaccaactgttaaagaaacgcctaacgctaaaaaatgggctactgaacaacta 
gaagaaatgggacatatgtctatagccgaaaaattgatggttggtatctttatcatagca 
ttsrgctttgtgggtattaggaagcttcattaatgttgatgccacgctcactgcatttatt 
gctttasrcattgttactattaacaggtgtattagcgtggtcagatattttaaatgaaaca 
ggcgcatggaatacactcgtttggttctcagttcttgtattaatggcagaacaattaaac 
aagttaggctttatcccatggttaagcaaactcattgctcaaggtttaaatggctttagt 
tggcc tatcgttttagttttactcatcttgttttatttctactcacattatttattcgca 
agtgcaacageacatgtcagcgccatgtacgccgcgttactcggtgttgcagtcgcttcg 
ggtgcaccgccattattcagtgcattaatgttagggttctttggtaacttactggcatca 
acaacacactatagtagtggaccagcgcccatattatacgcagctggctatgttacacaa 
aagcgc tggtggac ta tgaata 1 1 gtac t tggta tagtc tattt ta tta 1 1 tggat tgg t 
gtaggttcactatggatgaaactcataggtatgatg 


547. 


atgaaagataataaaatgttgttcattatttttatgataggaacatttacagtaggaatg 
gctgaatatgtagtgacaggattacttacacaaatcgctgacgatatgaaggtttctatt 
tcgagtgcaggtttattaattagtgtttatgctattagtgttgcattgatagggccttta 
atgcgaatcataacattgaaagttcacgcccaccgtctgttaccgattttagtagcgatt 
tttataataagtaatttagtgggaatgttagcaccgaattttaatgtattgttattatca 
agactcatgtctgcggcaatgcatgcgccattcttcggtgtgtgtatgagtgttgctgcg 
acagtcgcacctcctgctaaaaaaacacaggccattgcacttgttcaggcaggtttaact 
attgctgtaatgttaggtgtaccattcggatcatttttaggtggctttgcaaattggaga 

gX,tgtCC u uggat ccar.gar.uguy u uggcaaLCacuac uaty u uayyaci Lyauuaaa^^i- 

gttccaaatgtttctttaagtgcagaagcaaatattagcaaagaattaacagtgtttaag 
aatccacacattttaattgtgattgcaattattgtgtttggttactctggtgtgtttact 
acttatacatttatggagccaatgatacgagatttttctccatttaaaattgtaggttta 
actgtttgtttatttatgtttggtctaggcggtgtgatagggaatttaattactggtaat 
gtaccggaagataaattaacaaaaaatttataccttacatttcttttactatttgtaaca 

aCCa Caeca w C ug u uac uguua tucaaaauuCaaua cuogcau uaatcaub uy ««• i» uc u l-o. 

t teggt 1 1 tggt acat t tggtacaaccc cgt tact taatagcaaaat tatc ttaag tgga 
aaagaagcaccacfctcttgcaagtacgttagcagcttctattttcaatgttgctaatttt 
cttggtgcaataattggatctatactattatcaatagggttaccttacattcaaattact 
ttgatetctggtggaattotagtgttgggtet^cttcttaatcttgttaatcaactttat 
gaaaagaaacatatcacatttaatgaatattca 


548. 


qvllonlqnillLmll llmlkikvliyXimtl lnqf rdnnrlklrfinnkslwaieri 


549. 


kr 1 vmqqlilqf nlpki i 1 lnal tkr f 1 s 1 1 vtqlvravf i 1 we 1 1 kvpvqlq 


550. 


lrlrgfqllctlvllmlvalfliiaflrylintk 


551. 


rlrytsyiiklaatdafkll tcptigi li 


552. 


ssvfairl ti tf srf snvgckkkikgaiimkte^ f asyt 
vkgasnviyh 


553. 


rsvpiiiwl tmr iiasvl Ivivgf sis vsca ! 


554. 


t^imiismtlt^yktklmgyffniiel 
ncyvsr f df Idsakninsykt lnti cms f ri vhkliv 


555. 


f f crl tqliwlkylsvrmlymyfmi f simnliivs tic J 


556. 


i f is tegest tsawkaevlp lrvr fpspapf 


557. 


lknilrlvfi agltvf f sgpgqtysnaaf ideyiqtf gwsrtev 


558. 


rnsnqmyqtftadivli fiiiiivlgglvvg^rpit^ilagijDnwinvsetiyclhl 


559. 


nqrleetissphhssal 


560. 


nikqflnitarkfiewliilsifivsipiikwtlmisialsllllkrgalgwqliilyiiar 
sqiytpydtqemahyivsrokyiliyvigvf fl fkyvkhwirneadlrf ikstmilmllyi 

• ^,1 ,_ — ^Tt-j or,' 1 VI 1 v% •{•{-■I «1 t 1 i Trimnra 1 A Wt Irn 1 ■? Tit «t-5 frf~ n 1~ 1 tn a f H *f"~l f* t it 
lJnSlvVSriQpxeSXXJtX±ril.I.ipXX± J. vmyva J.Xil>C-lJ\Il 1 J uwj-liuxi-xuj. v uj-j. J-iv . 

iapksylideeslrsvfkdalis f avilamglvlymvt iikqqdydvfnll llnigmiely 

1 snsrtii f isvi lc Imlllp 1 shikkrikhpi igami lmaiaiinqpyiyhlfiklilkg 

tosqevfnrpsdmrdkaidyaltehpflgsgfgipiiukasseiqyfn 

giigltlctiyiiaiwllvtl^insitillflitdlhmmdyi 

lkeamvavmicFQW 


561. 


mtoqktvglvvapgvterlaealiqeiiTpkmlst^ydhqqewi f dlvtdpl tgf aesvdei 
f gkvadyhdkr qwdyvi ai t dlpmf adkqvmal dinroengaai f sypaf gwrpvkkrfkh 
aiyni iqelneaeqesrnydnnkqiensvkkqf pi skidketiymke tdsytxlrylss sr 
sxyiaiurlvsgintfannpliim^ 
iiaiigmliwijnrashcUwepvn^ 

ivl lpsgf lgqqvglkgpagidlylsipwf aasis tvagaigagllndelikes tygyrq 
rvryeeqrr 


562. 


mkf cphcgnpikkeqsf cnkcgkklkts tqrksenqialmreqqjsyisreexqahds t fy 
keqlditgwlivls iifvlli aallygayyaynhyisdeqsliqttesqqsnesdqnrdqs t 
gpsidvf sddf dqgymksas tsgyrgvyngmtreevedkf g tsngsveslkwsye tygdl 
avayddneyvs vgvapnhi s edqf 1 smynepddrnssql iydsnkdrid f svLanvkngdv 
tvienvnqi 


563. 


mil f iieiiimilaillglrtagalgcgi f aivaqlimi f gf qlppgsap vtavl iilsi 
giaggt lqatggidylvyiasrvi er fpksi i f iapmivfvfvf gigtanial si epiia 
ktaqkariqpkralt^vltanlallcspaasatayiisvlagyeisaigkylsivlptal 
ismli[\lst£cttrvgrkeh.vrdese^ 

ifpnlmpqfnvngdwkvemteivqf fmylsatinlllikintsdilssni tqsamgalf 
avlgpgwlgat i f naphulki Ikndigsi isavpwlvii Ivswamivisqtatasimvp 
ivms lgippiy fvanrvqt lnvnf vipaqp til f avelde tgrtrp ts fmipgf fvitvsv 
itgfviktilgy 
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564. 


mgsf f nrmtrkenp tiyqrtfcdghlkr tlrvrdf lalgvgtivs tsi f tlpgwaaehagp 
avals f llaaivaglvaf tyaemastxnpf agsayswinvlf gel f gwvagwallaey f ia 
vafvasg£sanlrgliaplgislpkslsnpfgsnggvidiiaavviiltalllsrgtnnea 
axroenvlvilkvlaiilfvivgltainfsny^ 

layigfdsiaansaeainpqkt^rgilgslivalvlfvavalvlvgmfJiysqyacinaQp 
vgwalresghgiiaalvqaisvigmftaligimalagsrllysfgrdgllpswlsqlnhkh 
Ipnralviltiigvvigsmfpfaflaqlisagtlvafmfvslairyrlrkregkdlpkpef 
laplypi^aitfilvllvf^lafeaiaytliwfivgiiiyliygirhsWmdeeayqv 
pre 


565. 


mtkkkrlspsewll kqs krhkrkntlytaivl lval vlli f avksiqvepvksdtrdkds 

iritylgnvtlnktarqtalndvffcgiqdttdhsdfstgslivnd 

irof 1 rkhnvksvnl inesindniqa tammrXidsqagyaf 1 tgngsnp insktvqqdikgk 

kianvsf tdiesnytmsltattsisldpaifyplikklkei^ 

trqkeyahal anag ad vi i ghn tvi qkvenykr tpi f ys lgn t tsdn f 1 s kiiqkgmi vqq 

dwkgshnqffai tpiqskdgki skdnmnkmdhirf knnikdks idlksdqnggyt f ey 


566. 


ndehlgintpyfgilvslipfviat^fykktngffllaplfvsinvagiaflkltgisyen 
ykiggdiinfflepaticfaiplyrkrevlkJcywlqifggiavgtiiallliylvaitfq 
fgnqiiasndpqaattaialpvsdgiggvkeltslavilnavviealgakiviafkisnp * 
iarglalgtsghtlgvaaakelgeteesmgsiavvivgvivvavvpilapill 


567. 


irttrlidkyrdGykyddqyqrihrkrsGedi^^ 

yngrdyrreqqleeenekssktkkwliaiivil liivaifi trai inhnndkvsndpnvs 
qnykkevenc^dinrqvdsaksdiknkkd ■ 
yqnqidkl knannaqlnnenqs kvnnml edin tkf ds ikakleni lngsnsgn 


568. 


ntakkglgiglitimiivcivlvinunfvggk^ 

elpkdanvsvkkedfvml f kdektgki tkvlOcvnMdvpiiglmskihdmgrimkhgin 


569. 

> 


mamsll vsl wymmt 1 tsdi led! Is fiaevlinqfpyilssisliilfilfilkdmekiw 
ywlisivndavismsghvwsqqvplwsiiij^ 

tavrrmllkvniiavi ml vf tgilmaddetntltlwiinvsavsiylvlkiagiiaimraig 
fyqtmralrqrqqvhrfalmtelligmililgvs 


570. 


mknsr f sgf qwaimnvfvf f vi tmalsvi 1 rdf qatigvkr fvf sikdlapfiaaivcilv 
fkhrkeqlaglkf s islkvierll lal ilpliilmiglf sfintyads f illqtsdlsvsl 
1 1 i 1 ighi lma f we f g frsyl qni 1 e trnm t f f asi wgliysvf t ant tygveyagyh 
flytfmfsmigeliratngrtiyiatftfha^tf^ 

vgvs f iiisli iraivykt tkqs Idevdpnnylshiqdeepsqedasstsnhdvsskdet. 
kqqdidndkhqs kkpnksddal t tsnykedassvnketdt tnndnikdhs tytedrhssv 
vndvkdeihevedhJtadtdksh 


571. 


mermel qrglnarqmqmi algg ti gvg 1 fmga t s ti kwtgpsvi 1 ayl iagi f 1 f 1 imr a 
mgemiyiap ttgs fatfasdylhpaagymtawsavfqwvwgmseviavgeymnywfpsl 
pnwipgviavlf lmaanl vs vkaf gef ef wf al ikvvtlvlmiiaglglilf gignggnp 
igisnlwshggfiqpngfigff falsivigsyqgveligisagetknpqtiLivkaviigviw 
ril i fyigaifvivsvypwnqlgsigspfvatf akvgi t£ aaglinfwltaalsgcnsg 
i f sasrmiy tlakkgqnjpkvf tkvmkngvp fytvfavsmgiligallnvilpliidgads 
ifvyvysasilpgmipwfmilfshlrfrxlhpek^^ 
vgndlnketvvsvvigivfltavtlyyliryhkkerqi 


572. 


Iqdf dnl ipgwfkt frvqvgndl i wsqy 1 iglU tag f f f tis skf iqlrmlpemf ral te 
kpetlssgeJcgispfqafaisagarvgtgniagvataivIggpgavfwm^iafigaasa 
fmeatl aqvykvhdkeggfrggpayyi tkglnqkwlgivf avlitvt f af vfntvqanti 
aeslntqynispvi tgi vlavi tgiii f ggvrsiatlsslivp imaivyigmvlii llln 
idqivpmigtiiksaf gvqqvtggavgaailqgikxgl fsneagmgsapnaaatsavphp 
vkqgliqslgvf f dtmlvctataimil lysglqf gdsapqgvavtqsalhehlgsaggif 
1 tvavtl f af sswgnyyygqsiiief 1 snn3cmi 1 f if rc fwlivf vgavakte tvws ta 
dl fmglmai vni i s i i glsni af avnikdyqr crrkegkrpvf kpenle inl f gie twgqha 
kmpkk 


573. 


IkkeilewivaiavaialiaiiOcfvgksyBikgdsmdptlkdg 
kgnviv^Qiflnkkddyvkrvig tpgdsveykndt lyvngkkqs epy Inynekrkqteyi tg 
s fktlailpnanpqsnvipkgkylvlgdnrevskdsrsfgli 
ksnfnpnntkn 


574. 


mfnkvvrfrtgiffigafiliklfmevhev 

Xek^fprwasittifigliaiiaivvsfiapiii^niimlikqtpslqkeaeqliiifsl 
rqmdiapddvtnrinkavksmgdgatslls^^ 

ekf ipaigkf fkgerkvCvvidllkdlnf tlksyiqgqvtvsiilgiilyigyti 
pllvlfagvaraipflgpwlsfapaailgiidgpstfiwvcvvtliaqqlegnvitpnvm 
gksls ihpl tiiwi laagdl ggf tlil vavplyaviktlvsni f kyrqri vdkansnvkd 


575. 


inntlvkhtvgfiasivltllavfvtlyta^ teg 
kdgrlqs fkvi f ai i i tlvtvigtywvmqggnsshl 


576-. 


mlgeqyi:qikrpanrlte)d.lgwf swvf lliltivsmfialvsfsndtsianlen 

elvqqilanndlsttqfviwlqngvwaiiwfivcllisflalisiniiirilsgllfliaa 

ivtiplvllivtliipilffiianumnfarxdrietvpsy^ 

ehgynddvyeprifatkkedrntrxqfnxnaqqqdsyiigi tdnqpdedtssdqlysdeyvdn 
edkysqrp3craveseyasqqtedeptvmarqaJcynkks3aatdfedaqqe 
wepqidpkelkaqrkrekaeirakkkekrkaynkrmkerr^ 
minneqedtdnnl ngqeds kken 


577. 


meenknqpnnenmankddnt ihlndsqsnedlel f rrnknarqrrrrridnqskekdats 

tqsqlettqpndkficbahkshnqdXeiksdliedn^ 

rqsnedeeeflt<mqsekqtfJ«terhskkh]aiskft^ta^ 

leekrairrkkqkriqytii til iliivlillymf tplskisnvnikgnnnvs tskikke 
lnvtsrsrmyt fsknkaimJ.kqn.pl ikevdihkqlpn tl tvnvteyqi vgleknkdkyv 
piiedgkelteykdevshdgpiidgfXgdkktriikalsemspkvrnliaevsyaptknk 
qsrikif tkdnmqvigdittiadkraqyypqmsqslsrddBgelktngyidlsvgas fipy 
qgs s tvqsgteqnv tks taeendakeelqnvlnkinkqskenn 
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578. 


mkcl fkmlsiiiimls tf tl f isps tyanedenwtkiknrgelrvglsadyaplef ekti 
hgkteyagvdielaWaakdbihlklkivn^ 

vdf tkpymi tnnvmmi IcXddakryqriikdf egkkiaagkgtdaekiaqtei eds ki s s In 
rlpeai lslksgkvagwvekpvgeaylkqnsel t f skikfneekkqfcciavpknspvll 
dklnqtidnvkekrriidqymtkaae<^qddg^fisk^ 

ilgsfiallkiskirplqwiasiyie£lrgCpmLvQvfivffgttaalgldisalicgti 
al vinss ayiael iraginavdkgqt eaars lglnyrqtmqBwntpqaikkilpalgne f 
vtlikessivstigvseimtoaqvvqgisfdpftplxvaal^ 
msasd 


579. 


mshmvsdpisedglqsilkhpefdvdiqt^ 
iiiaat^kviaragvgvdiiinieaatlkgilvinapdg^ 

ahqslrakewnrkaf rgve lygktlgvigagriglgvakraqs f gmkirlaf dpyl tedka 
kslciiqiat^eiaeksdtVtvntpltpktrgivgssffn^ 

aliealdnnlidraaidvfehepptdspliqhdkiivtphlgastveaqekvavsvseei 
ieiltkgnvenavnaplottdlskvdkttqsfiglsttigefaiqlldgapseikv'kyagdl 
aqndtslit^iitnilkedlgneviainalailnqqgvt^^ekqJ0ch8g£ssyiele^ 
vndqdkikigatvfagfgprivrindysldfkpnqyqlvtchkdkpgivgqtgnllgshg 
iniasmtlgmdaggdalmilsidqqaseevlkilnetsgfnkiistklti 


580. 


lkxnf innli i 11 i aimlsll Ikmlnvi lpf mf gpil aallcvkvlldkirwpfwlsqig 
lillgvqigstftqgvikdisknwltivfv^^ 

ipgalsqmlvmaeenkkanilvvBl tqtsrvifvvilvplisyf f qdnhheranhttmevp 

tlsqtlniwqiii 1 f smvgi iyigmskinf p tkqllapiivliiwnmt thl tf sldhwll 

ataqUymiriglqlanlnusdlkgriaiaxafqiii^ 

lgaapggmsqivl vamatgadvami ssyhif rif f il f viapligyf invklnnk 


581. 


vkkteriiafilliallttgragintyknvvknvnlglciLqggfevlfqvdplnkgc^id^ 
alqatsqtJLenrvnvlgvsepkiqiedtorirvqlagikdqaqarkllstqanltirdae 
dhvlmsgsdikqgsakqe fkqe tnqp tvtf kvkskdkf k^teki skkrdnvmvvwl d f e 
kgdsykkeakkqqegklcpkfisaasvdqpinsssveisggfngkkgveeakqia 
slpvdlkeiysnsvgaqf gqdaldktraf asi vgi aliyl fmlgf yrlpglvaiial t Cyi 
yltlvafofisgvltlpglaalvlgvgmavdaniiinyerikdelrigrtlkqayskanXs 
s f 1 ti f dsnl ttvi aaavl f f f gessvkgf atmlllgi lmi f vtavflsrglls llvssn 
ffkkqywlfgvkkkdrhdinegkdv^ 

i fklnlgidf ssgtradiqsknai tqaqyektvksvglepdqiqingsgnknatvqfkkd 

lsreednfclsakvksafgdnpqintvspligqelaknavtialilasigiiiyvslrfewr 

mglssvlallhdvfiiiaifslfrlevdltfiaavltivgysindt^vtfdrra^lh^ 

kvitotdqidiliviirsirqiMlMin^ 

vfssifiavplwgnJ-Wcrqfkktkiinklvvhkekksridekilv 


582. 


mgentkqdfnqkgqnf kf tkkhrrllygsvf lmatsaigpafl tqtavf taqfyas f af a 
ilisiiidigaqiniwrilvvtglrgqeisnkvlpglgtiislliafgglafnigniaga 
glglnamf gldvkwgaai tai f aili f vsrsgqkiindvi smil givmi lwayvmwsnp 
pygdal^tfapehpfklilpiitlvggtvggyitfagahril^gikgk^lpevrLrsa 
vagi 1 ttgvmrtl l £ lavlgvwtgvtls senppasvf qhalgpigkni fgwi f aaaros 
svigsaytsatflktlhksn nkTiTil ivitfivlstfvf If igkpvsllllagalngwil 
pi tlgailiasrkksivgnyqhp twml vf giiavivtimtgi f slqdlaslwkg 


583. 


vsnnnfkddf eknrqs i^pdehqtelkQddktognkleeadfignPtl gnngnggfppmagy 
rkrrretatnqskqqddkhqkxisdakttegslddr^ 

urmkdgkdaai vng ts e spehksks tqnrpgpkaqqqkr ks es tqskps tnkdkkaa tga 
gi agaagvagaae ts krhhnkkdkqds khfmh endeksvtaiddqkgs kkgkkaavgagaa 
agvgaagvahhrmqnkhhneelmsriqniiqyridqs egkkkggfraki 1 lpliaaili lgaia 
i f ggroalimhndsksddqkianqskkdsdkkdgaqs ednkdkksdsnkdkks dsdknadd 
ds dns ssnpnat s trrmn dnvannn snytoqnqqdiiaiigiisimqqatqgqqghtvygqenl 
yriaiqyygegtqaiwdkilaranglssnnihngqtlvipq 


584. 


makgdqyqahtekyhdkkskksykpvwiiis f iili till lptpaglpvmaJcaalailaf 
avvmwvteavtypvsatlilglinilllglspvqa^ 

lshaf sgf s t saval vaaal f 1 avamqe tnlhkrlallvl sivgnktrnivigail vsiv 
laf fvpsataragavvpillgmiaafnvskdsrlaslliitevqavsiwaigriktaaaqn 
ivainfinqnlgMvswgwflyaapwsiira 

lnJclgpvshrewr 1 i vi svl 1 1 f fws t ekvlhpi dsaa i t Ivalgii lrapki gvi twkgv 
ekkipwgtiivfgvgislgnvllktgaaqwlsdqtfglirtglkhlpiiatialitafnili 
hlgfasatslasalipv^isltstlnlgdhaigfvliqqfvisfgfllpvsapqranlayg 
tgcf tvkdflktgipltivgyilvivfsltywkwlglv 


585. 


mldfinhllsyqflnralitsilvgivcgtmgsiivlrglBlmgdamshavlpgval 
fnipmfigalvtginlaslfigfitsiisktJqadaaigisftaflasgvxiislinsttdly 
nil f gnllai thqs Cwtti vi tvlvil liii fyrplmistf datf srmsglnttlihyfv 
mlllalvtrvasiqtvgiilwallit^asto£liskql^^ 
yiynipsgativic t fmiyi vtls i tr iknkqkrsal t 


586. 


lakllyklgk^iaknkwlsvigwlvilgviitplmiJispkfdedit^mgl 

kefhq^ekasmkivfhsnkridgliiiikdtJdcdiedaldnirqn 

degdtai anvsywpqtgl kds s khi idkelkdvtdohnvqi ektqggarans epggts ei 

vgiivafvillit^gsliaagii^iisaiiglgssvgiialltyifdipnftltlavmigl 

avgidysl f ilf r f kelkkkgvdtveaiatavgtagsavi f agltvmiavcgls 1 vgidf 

lavn^fasaisvlfavlaaltllpalisifhksikikdkpt^skdpkdhswakfivgkpv 

iavivslii lilaaipvsgmrlgipddslkp tdsseykaykl isdnf gegyngqi vral vn 

tkdggsks t ierdlnnmrsdledidnvdtvskaql tdnnnyal f tiipekgpnsqs ten! 

vydlrdyhsqaqekydygteisgqsvini(teekinnaipvfagviwlaffllDiivfrs 

i 1 vnllcavlCff ilslmal"la"Ft" t*l vi rrllfT-PmrTcl FrH ont-rml 1 aflnv^ l-i fj~\ 1 Frrl »■? 

dyel f lmtrvheeysktgdndhsirvgikesgpvivaaal iznf svf iafvf qddsaiksm 
gialgf gvl f daf wrmtl ipal tkl f gkaswy lpkwl gavlpnvdvegkal ee dnhnd t 
ssekghvndkiaseyBrqdkdnyvyqndkrnyn 

nqrddidye s lytqdgdhthhderayndrhyqdnydrnddyrhmh f 
dktt^ykeltdBnidqdvltTcalnayarennkgvydryiirssqhrhddelrd 


587. 


mnkk^ehignqytsqeiikkkq^ 

qd^verkeketefqkqqdeeialkeklnnlndk^ 

kssqsktsnekgn 


588. 


mkirltfiilailstiglvlvlakyptgphtinynepytvliaittivimalpalilgif 
nhlacri isailqisalnnnwgf lvii s limgqi vimlmas ltilallvssivtlsvhpst 
sdkin 



\ 
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589. 


mkkllwsiigiviiwliiaafilkqvngsgs^naydtytvrket^isleglcaspes 
vktynimqsvgnflsv^vQdgijtvkggeriinydtagiilcrqql lnkvnqaqsqvndctyqk 
vnqspnnhqlqvkl tqdqsalneaqqsl sqydrqlndsmnas fdgkini kndsdvgegqp 
ilqli ssnpqina ti tef dinkikegdevnvtvns tgkkgkgkilkidelp tsydtsdds 
tassaqagaqgdseegtemttsjiptjjiqptg^ksgQtskykviiy^ 
iplktkklpnnvl tkdimvfvvdJaankvhkreikiernngei ivkkglksgdkvlkspkg 
nlndgekvevs s 


590. 

• 


maett^feshlvkqalkdsvlklypvyraikxipimfv^ 

srlyvfsifiill 1 tlvfanfsealaegrgkaqanalrqtqtemkarrrikqtlgsyQmida 
sdlkkghi vrvatgeqipndgkvikgl atvdesai tges apvikesggdf dnviggts va 
sdwleveitsepghsfldkndglvegatrkkt^oeialftllmtltiiflvviltniypla 
Jt-Liii lpi. jxqiuxx«xcivi^xy uuxggxxs4ixgx&yTO 

li Idktgti tygnrmadaf ipvks ss f er lvkaayessiaddfcpegrslvklaykqhidl 
pqevgeyip f tae trmsgvkf t tr evykgapnsmvkrvkeagghipvdldalvkgvskkg 
gt^lwledneilg^ylkdvikdglverfralreiDgte 
drfvaeckped^invireeqakghivamtgd 

lidldsnp tklme wl igkql lmtrgsl t fcfsiandiakyfailpamfmaampamnh.ini 
mhlhspesavl sali foal ii vX 1 ipiamkgvkfkgastqti lmknnavyglggmivpfi 
giklidliiqlfv 


591. 


raivlrrlf qdrgai f aiaii tiywlgvlapii tfyapahidtaukf agiswshwlgtdh 

lgrdvltxiiyairpsllyvfvaliisvvigailgfiagy^pgyidaiiniricdvinl 

syvvtlaliUfgrogveniiiafiltt^^^ 

iirJeiilpltftdiaiiasssmcsndlqnegfsflglgvkaptaewginralnearkvmfti 
pgnimmt egvai vi ivmafuf 1 sdalqmaidprmsakekr lalkkgvkardta 


592. 


mkgamswpflrlytltlmf fsanailnvfiplrghdlgatatvigivmgaymltamlcrp 
wagqiiarigpiJcvlrii llinamal viygf tglegyliarimqgvccaf f smslqlgii 

vtoxy "*>y *■ <>vy » c>ik>jr •* ■*• *• s> ux^ua xy t» x xcivy * "U vtUiiiu>xLcULVJUA£xav^\»ux£yyx u 
tfantqkevspkdevlpfriamtvyvqffknka^ 

egf anagi fltiqai twiar fylrkyvpsdglwbhr frcmivl tllmvasvivaf gphi v 
sifvyisalfigitqalvyptltt^lsfvlpHgrnmllglfiacadlgislggvlm 
sdtvgf kwnrya leal lvtiamtl ski t qx qs vs kas 


593. 


vgstvkyrkfilpivvgliiwalt^ilqpdali^ 

iigf timi Ivgivdtktavqgf gnssiwliamaf f isrgfvktglgxxialqf. vkl f gkk 
efqyxUitsaiafltan^gnpiaqslaeJctalwqit^^ 

lypptvketpnakkwateqleemghraBiaeXlinvgi taf i 

alal 1 11 tgvl awsdilne tgawntl vwf avlvlmaeqlnklgfipwl ski i aqglngf s 

Wivlvllili^fyshylfasatahvsainyaallg 

t thys sgp api lyaagyvtqkrwwtiiiai vlgivy f i iwigvgs lwmkl i gmm 
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tv^ppakktqaialvqagltiavi^gypfgsflggfaawrtrvfgfmivl 
vpnvslsaeaniskeltvfknphilivaai^ 

tvel fmf glggvignl i tgnvpedkl tknlyl t f lllfvtiil fvtviqnsilaliicfl 
f gf gtf gttpllnsXi ilsgkeapllas tlaasi fnvaxvf Igaiigsillsiglpyiqi t 
li sggii vlgmllnlvnqlyekkM tfneys 


595. 


MAVKV£DJGFGRI(a*LAFRI^ 

VttSGFRVNGKEVx^FSEPDASKLP^ 

APATGBLKTIVFNTNKQELJDGSETW 

TGDQOTQDAPHRKGDKRRARAAAENI I PNSTGAAKAIGK^PEIIX3KLDGGAQKVPVATG 

SLTELTVVI^KQDVTVEQVNEAMKEJASNESFGyTEDBIV 

SVGDRQLVKVAAWYDNEI^YTAQLVRTIJVYLABL^ 


596. 


vkrlkn f i lgl li vaivgf 11 fmyiddsr iqsyqdyf Iqfnwf qp 11 iglagll il igli 
1 vis i f kp thrkpglylaifadgMyvsrkavekti^ 

s f idikadf f vpnhvqvksl tes iradiksnvehf teipvrklevnvrdqktsgprvl 


597. 


ras f lrkhtei i f syiigi vsl f tgliif Inlplikqfkgdkkvdtlivhnvwef Inaf f a© 
xikvinskfiggfpitsaivxivfgxlvrallght^ 
llmfc^^ffaivfiipftrvixigyivykde:^^ 
ridaneiesxdilsvntffiximirtlgqni^^ 

nvsnq t kvhlkqlqnkt teyark trrsvdldki rakrdkfkqkinsivdiqeddipnwnUc 
kpkwvkprayvqlf cgvii 1 f f af leftmrnalfl tgeswelsqtqywewvtlllll£iii 
iy iattl tyylrdkyyylql fiagsil f fJcf 1 tef inintviigllls i f i tpilllmliami 
vayslqlirek 


598. 


mqqe tfcswykqewf ivls 11 f i f plglf Imwkf skwps iartii tvai svivlasi tyyg 
rUqmivpatsnsrmet^etterm.vncUcderraiktavee^ 

trlensalekaksyyddfhiiiskJ.giydilt^eygekfdkGdaqyaidhleadyeknalek 
aksy akdmhmsnds i ydl lvsnygekfteseakyai ehldn 



